ABOUT  INPUT 


INPUT  provides  planning  information,  analysis, 
and  recommendations  to  managers  and  executives 
in  the  information  processing  industries.  Through 
market  research,  technology  forecasting,  and 
competitive  analysis,  INPUT  supports  client  man- 
agement in  making  informed  decisions.  Contin- 
uing services  are  provided  to  users  and  vendors 
of  computers,  communications,  and  office  pro- 
ducts and  services. 

The  company  carries  out  continuous  and  in-depth 
research.  Working  closely  with  clients  on  impor- 
tant issues,  INPUT'S  staff  members  analyze  and 
interpret  the  research  data,  then  develop  recom- 
mendations and  innovative  ideas  to  meet  clients' 


needs.  Clients  receive  reports,  presentations, 
access  to  data  on  which  analyses  are  based,  and 
continuous  consulting. 

Many  of  INPUT'S  professional  staff  members 
have  nearly  20  years'  experience  in  their  areas  of 
specialization.  Most  have  held  senior  management 
positions  in  operations,  marketing,  or  planning. 
This  expertise  enables  INPUT  to  supply  practical 
solutions  to  complex  business  problems. 

Formed  in  1974,  INPUT  has  become  a  leading 
international  planning  services  firm.  Clients  include 
over  100  of  the  world's  largest  and  most  techni- 
cally advanced  companies. 


OFFICES 


AFFILIATES 


Headquarters 

P.O.  Box  50630 

Palo  Alto,  California  94303 

(415)  493-1600 

Telex  171407 


Dallas 

Campbell  Center  1 1 
8150  N.  Central  Expressw 
Dallas,  Texas  75206 
(214)  691-8565 


,  C  u  s  t  o  m_ 

AUTHOR 


Australia 

Infocom  Australia 

Highland  Centre,  7-9  Merriwa  St., 

I 

Y-MOB 

MOB 


Prod uctivity   Review  of 


Sweden 

P.O.  Persson  Konsult  AB 
Box  221  14 
Hantverkargatan  7 
104  22  Stockholm 
Sweden 
08-52  07  20 


_ Mobil's    Corporate  Applicati 


0] 


New  York 

Park  80  Plaza  West-I 
Saddle  Brook,  New  Jerse' 
(201 )  368-9471 

United  Kingdom 

INPUT,  Ltd, 

Airwork  House  l4th  Floe 
35  Piccadilly 
London,  VV,  1 . 
England 
01-439-4442 
Telex  269776 


INPUT 


Planning  Services  for  Management 


000007 


PRODUCTIVITY    REVIEW   OF  MOBILES 
CORPORATE   APPLICATIONS   SERVICES  UNIT 


Prepared  For: 
MOBIL  CORPORATION 


FEBRUARY  1982 


©1982  by  INPUT.  Reproduction  Prohibited. 


INPUT 


Digitized  by  the  Internet  Archive 

in  2015 


https://archive.org/details/productivityreviunse 


000007 


PRODUCTIVITY  REVIEW  OF  MOBIL'S 
CORPORATE  APPLICATIONS  SERVICES  UNIT 


TABLE  OF  CONTENTS 


Page 

I  INTRODUCTION   I 

A.  Scope  And  Objective                                                      .  2 

B.  Methodology  3 

II  EXECUTIVE  SUMMARY    7 

III  FINDINGS   II 

A.  The  Systems  Nature  Of  The  Systems  Development  Problem  II 

B.  Environmental  Factors  20 

1.  Corporate  Policies  20 

2.  Objectives  And  Motivations  22 

3.  Organizational  Structure                                           *  23 

4.  Personnel  Policies  26 

5.  Personnel  Resources  And  Utilization  27 

6.  Physical  Facilities  30 

C.  Project  Factors  31 

1.  User  Involvement  31 

2.  Planning  32 

3.  Reporting  34 

4.  Control  37 

5.  Productivity  Tools  And  Techniques  42 

iV     CONSIDERATIONS  SPECIFIC  TO  THE  ER  PORTFOLIO   53 

A.  Objective  And  Caveats  53 

B.  Findings  54 

1.  Environment  54 

2.  Management  55 

3.  End  User  Roles  56 

4.  Personnel  56 

5.  Process  57 

C.  Self -Assessment  58 


V  CONCLUSIONS 


A.  Overall  Conclusions:  Short-Term  Issues  61 

B.  Overall  Conclusions:  Long-Term  Issues  65 

C.  Overall  Conclusions:  Self -Analysis  Rating  66 


IMDI  IT 


Page 


VI      RECOMMENDATIONS   69 

A.  CAS  Staff  69 

B.  User  Relations  And  Planning  70 

C.  Systenn  Quality  71 

D.  Measurement  And  Control  72 

E.  Action  Plan  73 

APPENDIX  A:   Questionnaire   75 

APPENDIX  B:    System  And  Software  Productivity  Self -Analysis  Matrix   9! 


tK  ir-ii  IT 


000007 


PRODUCTIVITY  REVIEW  OF  MOBIL'S 
CORPORATE  APPLICATIONS  SERVICES  UNIT 

LIST  OF  EXHIBITS 


ruye 

I 

-1 

Mobil  Interviewees 

4 

-2 

Materials  Reviewed  , 

6 

II 

-1 

The  Productivity  Pyramid 

13 

-2 

Relative  Scope  Of  EDP  Productivity  Targets 

16 

-3 

Productivity:  A  Systems  Problem 

19 

-4 

The  Software  Productivity  Equation 

39 

-5 

A  Categorization  Scheme  For  Errors 

41 

IV 

-1 

ER  Portfolio  Productivity  Stage  Rating 

59 

-2 

ER  Activity-Oriented  Productivity  Audit  Findings 

60 

V 

-1 

CAS  Ranking  of  Internal  Productivity  Inhibitors 

63 

-2 

CAS  Importance  Ranking  Of  Productivity  Factors,  High  To  Low 

64 

-3 

CAS  Functional  Managers'  Productivity  Stage  Rating 

67 

IMDI  IT 


I  INTRODUCTION 


INTRODUCTION 


By  contract  dated  December  4,  1981,  Mobil  engaged  the  services  of  INPUT  to 
conduct  a  productivity  review  of  Mobil's  Corporate  Applications  Services  unit 
(CAS)  with  regard  to  its  present  practices  of  software  development  and 
maintenance. 

INPUT  was  selected  to  conduct  this  review  on  the  basis  of  work  previously 
performed  by  INPUT  for  a  charter  group  of  clients  during  1980. 

A  product  of  the  earlier  study  was  INPUT'S  November  1980  report 
entitled  Improving  The  Productivity  Of  Systems  And  Software 
Implementation,  (X-PRO),  copies  of  which  had  been  purchased  by 
Mobil's  International  Division  in  April,  1981. 

The  November  1980  report  is  a  prerequisite  to  the  current  study,  and  its 
findings,  conclusions  and  recommendations  are  hereby  incorporated  in  all 
respects,  except  where  variations  are  explicitly  noted. 

The  present  report  extends  and  particularizes  the  earlier  report  to 
specific  situations  within  CAS,  as  noted  in  the  following  sections. 


A.       SCOPE  AND  OBJECTIVE 


•  Mobil  intends  by  this  study  to  provide  INPUT  sufficient  breadth  of  exposure  to 
the  CAS  organization,  as  well  as  depth  of  exposure  to  the  Employee  Relations 
(ER)  portfolio  within  the  organization,  to  enable  INPUT  to  assess  the  current 
level  of  productivity  within  CAS  connpared  to  the  range  of  similar  organi- 
zations INPUT  has  reviewed,  and  to  develop  the  basis  to  construct  a  strategic 
productivity  Improvement  plan  for  CAS  related  to  the  assessment  findings. 

•  The  study  addresses  each  of  the  areas  which  INPUT  has  identified  as 
significant  factors  in  improving  systems  development  productivity,  including: 

Appropriateness  of  organizational  structure. 

Clarity  and  effectiveness  of  objectives  and  motivations. 

Pertinence  of  corporate  policies. 

Adequacy  of  personnel  recruiting  and  career  development  plans  and 
practices. 

Functionality  of  systems  planning  and  prioritization  mechanisms. 

Adequacy  of  productivity  and  control  measurements. 

Appropriateness  of  accomplishment-reporting  methods. 

Involvement  of  the  user  community  In  the  systems  development 
process. 

Level  of  programming  resources  provided. 
Adequacy  of  physical  facilities. 
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Appropriateness  of  productivity  tools  and  aids  provided,  including: 

Standards. 

Methodology. 

Estimation  techniques. 

Analysis  and  design  techniques. 

Programming  techniques. 

Testing  and  certification  techniques. 

Measurements  and  statistics  generated. 

Documentation  techniques. 

•  A  secondary  objective  was  for  Mobil  to  determine  the  feasibility  of  its 
Planning  Coordination  and  Technology  unit  (PCT)  to  apply  the  techniques  of 
this  review  to  the  broader  Systems  and  Computer  Services  (SCS)  community 
within  Mobil. 

To  this  end,  members  of  the  PCT  staff  participated  as  observers  in 
some  of  the  interview,  analysis,  and  review  sessions. 

B.  METHODOLOGY 


•  During  the  period  January  II,  1982  through  February  II,  1982,  George 
Heidenrich  and  Thomas  O'Flaherty  of  INPUT  met  with  members  of  the  CAS 
staff,  CAS  clients,  and  ancillary  units  within  the  Systems  and  Computer 
Services  Department,  as  identified  in  Exhibit  I- 1. 
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CAS  STAFF 
R.C.  KING 
A.H.  GEPFERT 

E.  J.  HERBSTER 
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R.H.  WOOD 

I.A.  WERTHAMER 
M.Y.WOODS 
J.A.  ECHEL 
J.S.  VISHNUPAD 
L.  CARBONE 
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J.W.  WEISS 
J.  BULYCZ 
J.P.  HANNIGAN 

C.  W.  LANGLEY 
T.C.  TERENZETTI 

H.  F.  SMITH 
E.F.  PARNIZARI 
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D.  A.  McNAMARA 
V.M.  SIPKIN 

W.  RUDAKEWYCZ 
C.  ZAHN 
R.J.  KELLY 


EXHIBIT  I-I 


MOBIL  INTERVIEWEES 


OTHER  SCS  STAFF 
R.P.  HANDAL 
W.D.  TABACHNIK 
M.J.  PARKS 
A.H.  SCHNEYMAN 
R.P.  WEDERICH 
N.C.  MIRLOCCA 


USERS 
R.L.  STAHL 
P.J.  ANTICO 
D.O.  FITZSIMMONS 
T.D.  COLE 
J.K.  DONAHUE 
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•  Confidential  interviews  were  conducted  with  groups  and  individuals  among  this 
list,  using  as  a  guideline  the  formats  included  as  Appendix  A  of  this  report. 

•  In  addition,  a  number  of  additional  materials  were  furnished  for  review,  as 
listed  in  Exhibit  1-2. 

•  Workshop  sessions  were  held  with  the  managers  of  the  ER  portfolio,  and  with 
the  members  of  the  productivity  council,  to  discuss  and  assist  in  the 
development  of  specific  action  plans  for  these  groups. 

•  Summary  reviews  were  held  with  R.C.  Musser,  R.C.  King,  and  the  four  CAS 
functional  managers,  plus  A.H.  Schneyman  representing  the  Planning  Coordin- 
ation and  Technology  unit.  This  report  incorporates  comments  and  suggestions 
resulting  from  those  presentations. 

•  INPUT  applied  its  proprietary  Productivity  Self -Analysis  Matrix  and  Activity 
Oriented  Productivity  Audit  to  the  CAS  unit  and  to  the  ER  portfolio,  and 
results  of  these  analyses  are  included  as  part  of  this  report. 

•  To  the  extent  that  the  persons  interviewed  and  the  materials  examined  present 
a  fair  and  representative  example  of  the  normal  situation  within  CAS  and 
particularly  the  ER  portfolio,  the  findings  and  conclusions  contained  in  this 
report  are  INPUT'S  overall  assessment  of  CAS's  current  level  of  productivity. 

•  INPUT  wishes  to  express  Its  appreciation  for  the  cooperation  and  participation 
of  all  of  Mobil's  staff,  which  contributed  Immensely  to  the  success  of  the 
review  effort. 


-5- 


INPUT 


EXHIBIT  1-2 


MATERIALS  REVIEWED 

SCS  organization  charts. 

World  chart. 

Functional  charts. 

CAS  charts. 
Mobil  appraisal  forms. 

Appraisal  of  performance. 

Forecast  of  potential. 

Placement  summary. 

Employee  career  interests. 
Introduction  to  CAS.  - 
CAS  personnel  movement  statistics. 
List  of  PAC  reports. 
CAS  1981  five  year  objectives. 

Mobil  Saudi  Arabia  information  systems  planning  study  report. 

Weiss-Deissig  study  (appendices  only). 

CAS  quality  improvement/assurance  program  description. 

CAS  productivity  council  meeting  minutes  (December  3-4,  1981). 
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M    EXECUTIVE  SUMMARY 


II        EXECUTIVE  SUMMARY 


•  CAS  is  staffed  predominantly  with  high  caliber  professionals  who  could,  with  a 
few  changes,  be  35-50%  more  productive.  That  is,  the  same  number  of  staff 
could  produce  higher  quality  work  which  would  be  of  greater  strategic  benefit 
to  Mobil. 

Staff  motivation  is  a  key  productivity  weakness,  and  is  cited  as  the 
number  one  problem  by  the  staff  itself. 

•  User  satisfaction  with  CAS,  however,  is  much  greater  now  than  in  the  past. 
This  is  largely  due  to  a  concentrated  effort  on  the  part  of  CAS  management  to 
communicate  better  with  the  end  users. 

•  The  most  important  way  of  ultimately  maximizing  CAS  productivity  is  to 
ensure  that  the  work  which  is  undertaken  will  have  the  strongest  positive 
impact  possible  on  Mobil's  overall  business  success. 

The  current  "service"  orientation  does  not  always  encourage  this 
impact.  CAS  resoures  are  sometimes  being  used  inefficiently,  in  a 
scattershot  way  or  for  suboptimal  ends. 

The  charge  out  and  CAFE  mechanisms  may  have  been  originally 
intended,  at  least  partially,  to  provide  a  disciplined  way  to  regulate 
user  requests  for  service.  However: 
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They  have  become  administratively  burdensome  for  smaller  jobs 
and  distort  the  development  process. 

They  materially  impede  decisions  to  proceed  with  moderately 
sized  undertakings  by  requiring  excessively  high  levels  of 
approval  and  sign-off. 

Portfolio  steering  committees  combined  with  realistic  cost-benefit 
assessments  would  increase  the  probabilities  of  maximizing  the 
productive  application  of  system  development  resources. 

These  assessments  would  be  especially  effective  if  used  in 
conjunction  with  powerful  specification  and  design  methods  that 
could  focus  and  build  on  early-stage  prototyping  now  in  use. 

•  All  of  the  preceeding  Initiatives  should  be  part  of  an  overall  strategy  for 
integrating  CAS  information  systems  with  Mobil's  five  year  business 
objectives. 

Current  CAS  planning  is  mostly  tactical. 

More  detailed  provisions  should  be  made  now  for  a  higher  level  of 
integration  (to  be  achieved  by  the  mid-l980's)  of  information  from 
systems  like  HURIS,  MOHS,  and  MOFAS. 

•  The  preceding  recommendations  would  utilize  the  overall  strategy  to  carefully 
select  focuses  of  activity  in  close  conjunction  with  the  ultimate  users. 

•  Within  CAS  itself  increased  productivity  and  effectiveness  will  be  dependent 
on  the  following  initiatives: 

More  emphasis  should  be  placed  on  cross-portfolio  teamwork  and 
standards. 
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Newly  developed  systems,  together  with  major  enhancements  and 
modifications  to  them,  should  have  as  their  design  goals  easier  main- 
tainability and  adaptability. 

This  will  require  improved  specification,  design  and  review 
methods,  as  well  as  a  higher  level  of  use  of  data-organized 
systems. 

Otherwise  post-implementation  costs  will  continue  to  soar  and 
completed  systems  will  be  of  diminishing  value  and  satisfaction 
to  their  users. 

These  are  now  too  many  different  software  approaches  and  languages 
being  used. 

A  limited  number  of  "winners"  should  be  selected. 

This  intentional  restriction  will  allow  staff  to  gain  broader 
experience,  will  give  management  greater  flexibility  in 
assignment,  and  will  require  fewer  specialized  skills  to  be 
maintained. 

It  will  also  allow  CAS  to  devote  more  attention  to  integrating  its 
set  of  software  tools  and  techniques,  thus  gaining  the  higher 
order  benefits  of  automating  the  software  development  progress. 

Measurements  of  quality  and  performance  must  be  implemented 
immediately  so  that  the  effects  of  current  and  future  improvement 
strategies  can  be  judged  more  easily. 

•  These  conclusions  are  cast  in  terms  of  CAS,  but  in  fact  are  most  heavily 
dependent  on  observations  within  the  ER  portfolio.  A  more  detailed  review  of 
the  other  portfolios  is  recommended  to  complete  the  profile,  since  there  are 
unique  aspects  to  each  of  the  other  units. 


-9  - 


INPUT 


-  10  - 

INPUT 


Ill  FINDINGS 


1 


i 


Ill 


FINDINGS 


A.      THE  SYSTEMS  NATURE  OF  THE  SYSTEMS  DEVELOPMENT  PROBLEM 

•  Systems  Development  productivity  is  in  fact  a  company-wide  issue  but  few 
people  perceive  it  as  such. 

CAS's  aim  ought  to  be  to  support,  improve  and  integrate  business 
functions  throughout  the  entire  Mobil  corporate  organization. 

If  CAS  attempts  to  improve  only  the  functions  under  its  direct  control, 
then  CAS  management  will  find  that: 

It  has  a  diminishing  number  of  issues  under  its  influence. 

Even  in  these,  it  cannot  accomplish  as  much. 

The  reason  is  that  declining  hardware  unit  costs  and  ready  availability 
of  pre-packaged,  "user-friendly"  systems  solutions  provide  end  users  a 
multitude  of  attractive  alternatives  to  CAS-developed  systems. 

•  Mobil's  productivity  strategy  requires  the  following  components: 

A  commitment  to  quality. 
Increased  user  involvement. 
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Broad-based  management. 
Effective  personnel. 
The  right  tools. 

The  order  given  above  is  important  because  the  components  are 
interrelated,  as  shown  graphically  in  Exhibit  III- 1. 

The  most  effective  strategy  is  one  that  focuses  on  building  productivity  from 
the  base  up. 

A  commitment  to  quality  is  the  foundation  for  all  else. 

The  quality  of  each  information  system,  especially  its  architectural 
stability,  will  determine  its  ultimate  success  or  failure. 

User  involvement  is  essential.  The  optimum  approach  is  to  move  to  a  position 
where  users  are: 

Fully  involved  in  systems  development  and  operation. 

Informed  on  what  CAS  can  and  cannot  do  for  them. 

Aware  of  how  their  needs  fit  into  larger  company  requirements. 

Broad-based  management  puts  technical,  business,  and  staff  needs  on  an  equal 
footing,  and  considers  them  all  part  of  the  systems  development  task. 

One  of  the  biggest  opportunities  (and  challenges)  is  for  CAS  manage- 
ment to  educate  both  Mobil's  top  user  management  and  lower  level  end 
users  in  non-technical  information  systems  fundamentals. 

Effective  personnel  are  the  key  to  improving  productivity.  Strategies  here 
should  focus  on: 

Motivation. 
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THE  PRODUCTIVITY  PYRAMID 
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Skills  improvement. 
Team  integration. 

•  The  right  tools  are  the  best  means  to  achieve  "microproductivity,"  but 
contribute  little  to  "macroproductivity"  unless  the  other  layers  of  the  pyramid 
are  all  in  place. 

•  There  is  no  definitive  strategy  useful  to  all  organizations. 

The  overall  stage  of  development  of  CAS  will  greatly  influence  which 
approaches  are  appropriate. 

The  individual  characteristics  of  each  CAS  portfolio  determine  which 
approaches  are  feasible. 

•  Successful  strategies  take  time  to  implement.  The  planning  and  imple- 
mentation of  successful  strategies  will  likely  require  three  or  more  years 
before  all  the  major  pieces  are  in  place.  Of  course,  much  work  can  be  done 
immediately,  but  such  areas  as  informed  user  involvement  and  integration  of 
methodology  and  tools  can  take  a  long  time. 

•  Key  to  a  successful  software  productivity  strategy  is  the  choice  of  individual 
productivity  initiatives  that  are  consistent  with  CAS's  current  stage  of 
development. 

if  a  particular  productivity  initiative  is  too  far  ahead  or  behind  what  is 
being  done  in  other  areas,  not  only  may  the  initiative  fail,  but  it  may 
run  a  high  risk  of  being  counterproductive. 

•  From  the  standpoint  of  productivity,  there  are  five  definable  stages  in  EDP 
productivity  development. 

Stage  0:  Chaos. 
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Stage  I:  Control. 


Stage  2:  Quality. 
Stage  3:  Efficiency. 
Stage  4:  Value. 

•  in  eQch  stage,  different  productivity  strategies  are  called  for.  In  the  later 
stages,  the  productivity  initiatives  are  often  more  complex  and  difficult,  but 
the  payoff  can  be  very  high. 

•  No  marginal  improvement  in  the  development  rate  of  software  can  begin  to 
compare  with  the  corporate  benefits  gained  through  increased  marketing 
power,  better  forecasting  of  revenues  and  expenses,  more  comprehensive 
control  of  production  facilities,  improved  automation  of  engineering  design,  or 
any  other  corporate  business  function  that  requires  better,  faster,  more 
accurate,  more  comprehensive  or  easier-to-use  information. 

•  In  this  respect,  information  systems  productivity  can  be  imagined  as  a  series 
of  concentric  circles,  in  which  the  innermost,  smallest,  and  easiest  to  achieve 
is  improved  EDP  operating  efficiency,  as  shown  in  Exhibit  l!I-2. 

This  aspect  is  usually  achieved  by  installing  larger  hardware  with  better 
cost/performance  ratios. 

Tuning  of  software  and  better  operating  procedures  are  also  effective 
at  this  level. 

This  approach  is  already  being  implemented  at  Mobil. 

•  Moving  outward,  the  next  level  of  EDP  productivity  must  come  from  higher- 
quality  software;  i.e.,  software  that  is  more  reliable,  more  easily  maintained, 
more  extensible,  and  so  forth. 
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EXHIBIT  III-2 


RELATIVE  SCOPE  OF  EDP  PRODUCTIVITY  TARGETS 


USER  ACCESS 


TO  INFORMATION 


Improvements  at  this  level  come  from  more  effective  control,  desigvi 
and  testing  methods;  use  of  data  base  technology;  greater  integration  of 
the  software  development  process;  and  better  access  to  software 
development,  maintenance  and  documentation  resources. 

Only  a  few  of  these  approaches  are  being  implemented  by  CAS. 

•  The  outside  level  of  software  productivity  is  the  most  comprehensive,  but  also 
the  most  difficult  to  achieve.  It  consists  of  facilitating  the  end  users'  access 
to,  and  control  of,  the  business  information  they  need  for  survival,  growth  aod 
profitability. 

Improvements  at  this  level  appear  to  be  a  matter  of  degree  of  user 
access,  but  often  turn  out  to  be  a  difference  in  the  kind  of  user 
application. 

Particularly  productive  at  this  level  is  the  user's  own  ability  (usually 
lacking  at  lower  stages)  to  experiment  with  information  in  a  variety  of 
"what-if"  formats,  and  to  furnish  the  possibility  for  innovation  in  a  less 
risky  context  than  committing  thousands  of  dollars  to  a  real-life 
experiment. 

Implicit  at  this  level  are  a  comprehensive  data  base  and  an  easy-to-use 
retrieval  system,  plus  the  degree  of  user  understanding  of,  and 
confidence  in,  the  CAS  systems  function  that  encourages  direct  user 
interaction  with  both  data  and  process. 

Only  isolated  instances  of  these  approaches  have  been  initiated  within 
CAS. 

•  Both  of  the  two  innermost  levels  of  productivity  must  be  in  place  before  much 
of  the  outermost  level  of  productivity  can  be  achieved. 
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Attempting  to  bypass  these  stages  or  exercise  them  In  parallel  not  only 
raises  the  risk  of  failing  to  achieve  the  outermost  level  of  productivity, 
but  increases  the  penalty  for  failure  by  risking  the  credibility  of  the 
CAS  organization,  and  squandering  the  resources  of  the  corporation. 

Lingering  examples  of  exactly  these  failures  were  cited  during  the 
study. 

Improvement  of  productivity  in  systems  development  is  itself  a  systems 
problem.  The  components  of  this  problem,  shown  in  Exhibit  III-3,  are: 

The  Mobil  environment,  both  physical  and  cultural,  within  which 
systems  are  developed  and  maintained. 

The  understanding,  style,  and  skill  of  management. 

The  role,  understanding,  and  skill  of  the  end  user. 

The  attitudes,  skill  levels,  and  motivation  of  CAS  systems  staff. 

The  process,  tools,  and  aids  used  for  systems  development  and 
maintenance. 

Sub-factors  contributing  to  these  five  factor  areas  as  they  relate  specifically 
to  CAS  are  discussed  below  in  two  groups: 

Factors  common  to  many  or  all  project  areas,  termed  "Environmental 
Factors." 

Factors  that  vary  from  project  to  project,  termed  "Project  Factors." 
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EXHIBIT  III-3 


B.       ENVIRONMEhfTAL  FACTORS 


•  Included  under  this  heading  are: 

Corporate  policies. 
Objectives  and  motivation. 
Organizational  structure. 
Personnel  policies. 
Physical  facilities. 
Personnel  resources  and  utilization. 
I.       CORPORATE  POLICIES 

•  CAS  staff,  more  than  in  most  organizations  INPUT  has  analyzed,  have  a  strong 
sense  of  their  mission,  which  was  usually  stated  as  some  variation  on  "to 
satisfy  the  needs  of  the  end  user." 

However,  CAS  ought  to  be  more  than  a  service  function. 

•  Serving  the  needs  of  end  users  would  indeed  be  an  admirable  goal  for  many 
organizations,  but  not  if  it  consists  of  slavishly  catering  to  uninformed  or 
unrealistic  demands. 

It  is  natural  for  some  end  users  to  want  to  maintain  an  attitude  that 
considers  the  information  systems  group  as  little  more  than  a 
mechanized  clerical  activity  (which  at  some  point  in  history  was  true). 
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But  information  systenns  today  are  connpiex,  expensive  constructions 
that  do  not  stand  up  well  under  constant  "fiddling,"  because  their  parts 
are  significantly  inter-dependent. 

At  least  some  of  CAS's  clients  (end  users)  have  come  to  understand  and 
appreciate  the  necessity,  on  the  one  hand,  to  become  more  involved  at  all 
steps  of  the  process  of  systems  development  for  the  sake  of  producing  higher 
quality,  stronger  systems. 

On  the  other  hand,  they  have  also  come  to  realize  that  information 
systems  can  do  more  than  simply  automate  clerical  functions. 

These  users  have  responded  well  to  a  "marketing,"  rather  than  "an  order- 
taking"  approach  from  CAS,  in  which  CAS  has  begun  to  develop  detailed 
Information  Systems  Plans  (ISPs)  that  attempt  to  relate  benefits  of  proposed 
systems  to  the  business  plans  of  the  end  user  organization. 

This  approach  has  been  used  with  some  success  in  specific  situations  in 
each  of  the  application  portfolios,  and  ought  to  be  expanded  to  a 
standard  approach  across  all  portfolios. 

Definition  of  benefits,  particularly  intangible  benefits,  stil  needs  to  be 
addressed  with  more  sophistication.  There  are  presently  too  few 
attempts  at  quantification. 

The  ability  to  rely  upon  a  previously  developed  ISP  (and  the  benefits  and 
priorities  defined  in  it)  should  help  to  sensitize  reluctant  end  user  managers  to 
the  true  value  of  information  systems. 

It  is  a  too  common  complaint  that  CAS  staff  cannot  reach  key  users  as 
soon  or  as  often  as  necessary.  Projects  are  thereby  delayed  and  the 
time  of  CAS  staff  who  cannot  proceed  without  end  user  concurrence  is 
wasted. 


There  is  a  widespread  perception  that  Mobil's  "corporate  culture"  encourages 
independence  among  its  operating  divisions  and  units.  This  attitude  works 
counter  to  the  level  and  spirit  of  cooperation  that  is  necessary  for  a  high 
degree  of  productivity  to  be  reached  in  systems  development. 

OBJECTIVES  AND  MOTIVATIONS 

The  self-image  of  the  typical  CAS  staff  person  is  that  he  or  she  is  doing  a  good 
job  "under  the  circumstances." 

The  circumstances  include  a  widespread  perception  that  information 
systems  people  are  considered  as  second  class  citizens  at  Mobil. 

This  attitude  is  reflected  in  the  reluctance  of  CAS  staff  to  see  their  future 
career  goals  including  a  move  into  the  end  user's  side  of  the  business. 

End  users  report  resenting  that  they  have  to  train  or  instruct  the 
systems  person  in  the  content  and  process  aspects  of  the  end  user's 
business.  In  fact  a  partnership  and  mutual  training  is  required. 

There  will  always  be  a  limited  number  of  top  positions  in  any  business 
undertaking,  but  even  more  so  within  the  career  of  information  systems. 

There  is,  however,  likely  to  be  an  expanding  number  of  openings  for 
people  who  understand  both  some  aspect  of  the  business  and  the  nature 
and  contribution  of  information  systems  to  the  success  of  that  aspect  of 
the  business. 

CAS  management  is  on  record  that  the  future  for  many  information  systems 
personnel  will  have  to  be  within  the  end  users'  ranks,  but  there  is  little 
evidence  to  date  of  active  efforts  to  promote  and  facilitate  such  career  paths. 

This  may  be  a  reflection  of  the  attitude  described  in  the  first  paragraph 
above. 
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It  will  be  necessary  to  formulate  and  encourage  individuals'  goals  in  terms  of 
Mobil's  future  business  needs. 

Coordinating  these  goals  requires  interaction  with  the  Mobil  organiza- 
tion beyond  the  boundaries  of  CAS,  and  unfortunately  lies  outside  the 
scope  of  this  study.  The  Weiss-Deissig  study  may  address  the  issue. 

ORGANIZATION  STRUCTURE 

The  current  portfolio  structure  of  CAS  is  a  relatively  recent  adaptation  that 
exhibits  both  strengths  and  weaknesses. 

Among  the  strengths  is  the  fact  that  each  portfolio  is  headed  by  a  very  senior 
manager.  This  gives  stature  to  dealings  with  the  counterpart  end  user 
managers. 

The  primary  disadvantage  of  this  approach  is  the  independence  that  it 
affords  to  each  of  the  portfolios. 

At  one  time  or  another,  two  of  the  three  portfolio  managers  have  also  held  the 
position  of  CAS  manager  or  its  equivalent  title.  This  unusual  rotation  of 
management  is  consistent  with  Mobil's  reported  tendency  to  tolerate  a  great 
deal  of  independence  among  its  divisions  and  units. 

Encouraging  independence  loses  some  of  its  value  in  an  organizational 
unit  which  is  constituted  as  a  cost  center,  not  a  profit  center. 

Independence  also  complicates  the  task  of  coordinating  systems  development 
efforts  in  those  areas  where  suboptimization  within  an  individual  portfolio 
would  permit  optimization  at  the  corporate  level  (as  in  the  development  of  a 
common  corporate  data  base). 

Despite  an  earlier  decision  by  Mobil  (domestic)  to  standardize  on  IMS  as 
the  corporate  DBMS,  a  large  number  of  systems  are  currently  being 
developed  in  the  APL  language,  which  does  not  presently  support  IMS 
files. 
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It  is  entirely  likely  that  at  some  future  date,  it  will  be  found  necessary 
to  redevelop  these  systems  to  achieve  the  high  level  benefits  of 
commonly  accessible  data. 

Other  disadvantages  of  the  portfolio  approach  are: 

Less  flexibility  of  assignment  of  personnel. 

Little  opportunity  for  cross-training  of  personnel,  except  by  permanent 
transfer. 

An  ingrained  reluctance  to  resist  particularly  strong  end  user's  demands 
for  services  which  could  better  be  satisfied  another  way. 

Less  tendency  to  document  systems  adequately,  since  the  original 
developer  is  likely  to  be  nearby  when  modifications  are  required  (but 
see  the  contrary  point  below). 

One  portfolio  ends  up  as  a  conglomeration  of  miscellaneous  systems 
anyway. 

Against  these  disadvantages  are  cited  other  strengths  of  the  portfolio 
approach;  namely,  that  it: 

Facilitates  the  in-depth  understanding  of  each  application  area. 

Encourages  the  (healthy)  separation  of  maintenance  from  new 
development  (at  least  within  the  portfolio). 

May  promote  a  closer  working  relationship  with  the  end  user. 
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To  some  extent  these  benefits  have  been  at  least  partially  achieved. 

The  case  has  been  made  that  this  is  the  inevitable  organization  structure  for  a 
corporate  systems  group  (as  compared  to  an  operating  division's  systems  group, 
which  has  more  common  set  of  interests). 

Weighing  the  pros  and  cons,  INPUT  recommends  a  higher  degree  of  peer 
level  coordination  and  cooperation  across  and  even  within  portfolios 
than  presently  exists. 

The  lack  of  distance  between  the  portfolio  group  and  its  client 
makes  it  very  difficult  to  achieve  the  objective  analysis  and 
"creative  tension"  often  needed  to  make  new  undertakings  work. 

The  same  general  comment  applies  between  CAS  and  Computer  and 
Telecommunications  Services,  Data  Base  Administration,  and  Office 
Automation.  Very  little  time  was  spent  with  these  outside  units,  but  there 
were  differences  of  perception  in  evidence  among  them  that  could  be 
alleviated  by  closer  integration,  or  at  least  coordination  of  these  functions. 

An  initial  step  would  be  to  invite  representatives  from  these  groups  to 
participate  on  the  productivity  council. 

The  physical  separation  of  the  individual  portfolio  staffs  adds  to  the  difficulty 
of  coordination  and  integration,  which  will  likely  be  only  partially  relieved 
when  the  current  remodeling  program  is  completed. 

On  the  positive  side,  such  activities  as  the  founding  of  a  productivity 
council,  conducting  the  Weiss-Deissig  and  INPUT  studies  as  partici- 
pative ventures,  the  establishment  of  an  in-house  newsletter,  and 
similar  future  activities  can  to  some  extent  compensate  for  the 
unfavorable  physical  situation.  As  long  as  staff  perceives  CAS 
management  encourages  more,  not  less,  cooperation  and  cross-fertil- 
ization of  ideas  and  good  practices,  there  is  value  in  the  process. 
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•  Should  CAS  eventually  move  closer  to  a  matrix  management  environment,  the 
need  for  better  project  management  and  personnel  management  tools  will 
rapidly  become  apparent.  These  are  discussed  further  In  a  later  section. 

•  A  final,  relatively  minor  organizational  point  is  that  there  would  appear  to  be 
some  benefit  to  be  gained  from  including  administrative  support  personnel  on 
project  teams,  to  reduce  the  cost  of  highly  paid  professional  level  staff 
performing  the  essential  clerical  and  paraprof esslonal  work  associated  with 
most  projects. 

4.       PERSONNEL  POLICIES 

•  CAS  staff,  in  comparison  with  the  range  of  organizations  analyzed  by  INPUT, 
are  with  few  exceptions  on  the  high  to  very  high  side  of  average  in  skill  levels, 
and  are  certainly  among  the  highest,  if  not  the  highest  paid. 

•  However,  the  range  of  incentives  for  rewarding  truly  superior  performance  of 
individuals  is  very  narrow,  amounting  to  perhaps  only  one  or  two  percent  of 
base  salary. 

Ranges  of  performance  among  Individual  systems  personnel  are  widely 
accepted  to  extend  at  least  10:1,  and  perhaps  as  much  as  25:1.  In  the 
face  of  such  discrepancies,  a  one  percent  difference  in  salary  Is 
meaningless.  It  is  easily  swamped  by  differences  in  application  of 
managerial  standards  as  to  whet  constitutes  "meets  requirements" 
versus  "clearly  exceeds  requirements." 

•  Salary  need  not  be  the  only  performance  incentive,  of  course.  The  amount  and 
type  of  training  that  Is  provided  was  cited  by  staff  as  having  Incentive 
characteristics. 

Even  those  who  felt  it  was  a  reward,  however,  noted  that  training 
schedules  are  frequently  subject  to  being  pre-empted  by  project  or 
other  priorities. 
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Failure  to  provide  and  stick  to  a  career  development  plan  is  cited  by 
personnel  in  many  organizations  as  a  frequent  reason  for  leaving  the 
organization.  Such  does  not  appear  to  be  the  case  at  Mobil,  with  the 
possible  exception  of  the  special  training  programs  (especially  the 
Bachelor's  program)  which  have  had  mixed  success. 

The  Weiss-Deissig  study  is  also  designed  to  pave  the  way  for  the 
development  of  individually  tailored  career  development  programs. 

The  easiest  motivator  to  apply  is  the  one  least  used  at  Mobil;  namely  , 
personal  managerial  acknowledgement  of  each  individual's  contributions  and 
capabilities. 

Several  staff  members  complained  of  being  underutilized  and  not  being 
allowed  to  interact  directly  with  end  users. 

They  felt  this  was  both  inefficient  and  demeaning. 

PERSONNEL  RESOURCES  AND  UTILIZATION 

The  most  frequently  heard  complaint  was  that  Mobil  is  operating  under  "cost 
containment"  guidelines,  which  require  a  ceiling  on  headcounts. 

This  headcount  limitation  was  cited  by  staff  and  managers  alike  as  a 
reason  why  more  work  could  not  be  done. 

Most  of  the  differential  between  authorized  positions  and  filled  positions  is 
made  up  with  contract  personnel,  as  has  been  the  case  for  several  years  and  as 
is  planned  for  the  next  several  years.  There  is  apparently  little  or  no 
difficulty  obtaining  sufficient  contract  personnel  to  meet  the  demand. 

INPUT'S  experience  has  been  that  organizations  do  not  feel  compelled  to 
become  more  productive  until  they  cannot  meet  their  demands  for  personnel, 
even  with  the  use  of  outside  contractors. 
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Such  productivity  demands  find  better  nnethods  of  producing  and 
maintaining  software,  as  well  as  being  more  selective  about  which 
software  to  produce. 

It  is  INPUT'S  observation  that  Mobil  is  not  yet  functioning  in  this  mode,  and 
thus  is  not  able  to  take  advantage  of  the  high  motivation  toward  improving 
productivity  that  this  mode  enforces. 

As  long  as  the  user  is  willing  to  pay  for  the  outside  contractors  and  is 
able  to  obtain  them,  this  situation  is  not  likely  to  change. 

As  a  result,  one  effect  is  that  people  assigned  to  projects  tend  to  be 
overqualif  ied  at  almost  every  level. 

The  not  too  subtle  effect  of  overqualif ication  is  demotivation. 

Normal  turnover  of  mid-level  staff  tends  to  take  care  of  this  problem 
for  most  organizations.  This  has  not  happened  at  CAS. 

While  CAS  turnover  statistics  overall  are  very  low,  churning  within  individual 
projects  can  be  very  high.  Particularly  in  the  case  of  the  smaller  projects,  a 
difference  of  one  or  two  people  can  represent  50-100%  of  the  project  team. 

INPUT'S  November  1980  report  (pp.  74-81)  discusses  at  length  the 
debilitating  effect  of  such  turnover  levels  on  individual  projects,  and 
presents  ways  of  dealing  effectively  with  the  problem. 

User  turnover  has  also  been  a  problem  that  is  at  least  partially  of  CAS's 
making. 

The  sometimes  lengthy  (months  long)  delays  within  CAS  between 
completion  of  in-depth  study  and  the  eventual  start  of  implementation 
have  clearly  resulted  in  wasted  effort  when  intervening  changes  in  end 
user  personnel  required  the  job  to  be  completely  redone. 
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To  INPUT,  the  problem  appears  to  be  related  in  some  way  to  the  desire  to 
please  all  users  equally,  so  that  a  little  work  is  done  serially  for  a  number  of 
users. 

An  alternate  approach  would  concentrate  on  a  smaller  number  of  users 
at  one  time,  doing  the  work  in  a  parallel  mode  to  complete  it  quickly, 
and  then  moving  on  to  other  projects. 

INPUT'S  experience  is  that  the  more  concentrated  effort  produces 
better  quality  and  more  productive  results. 

Mobil's  generally  good  use  of  end  user  coordinators  does  not  and  connot 
compensate  entirely  for  turnover  on  the  project  team. 

Much  depends  on  the  capabilities  and  skills  of  the  end  user  coordinator. 
His  or  her  skills  should  include: 

Up-to-date  knowledge  of  the  user  area.  Outdated  knowledge  is 
often  worse  than  no  knowledge  at  all.  (The  same  would  hold  true 
for  a  project  leader  who  relies  on  memory  of  how  the  end  users 
ran  their  business  years  ago  when  the  project  leader  was  a  junior 
analyst  or  programmer.) 

An  analysis  aptitude  or  background  is  more  valuable  than  a 
programming  or  operations  aptitude  or  background. 

Good  communications  skills  are  equally  essential  for  both  sides. 

Enough  status  within  the  user  group  to  obtain  information 
(always)  and  resources  (when  needed)  is  critical  to  productivity. 

These  are  the  reasons  why  career  paths  that  lead  from  the  systems  area 
to  the  end  user  areas  are  so  desirable. 
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PHYSICAL  FACILITIES 


Although  given  limited  opportunity  to  observe  the  various  physical  facilities  at 
first  hand,  those  which  were  seen  appeared  to  be  neither  better  nor  worse  then 
average.  However: 

The  geographical  separation  of  staff  across  floors,  and  especially  across 
buildings,  innpairs  the  opportunity  for  cross-fertilization  of  ideas  and 
techniques. 

Current  rennodeling  efforts  will  likely  modify  the  situation 
considerably,  and  therefore  will  not  be  commented  upon  further. 

Computer  access  and  response  time  varies  widely,  depending  upon  whether 
access  is  to  a  Wang  system  or  a  mainframe,  and  whether  on  the  mainframe  to 
an  IMS  system  or  an  APL  system  or  another  system. 

Mobil  is  considering  the  installation  of  some  sort  of  programmer's 
workbench  system,  but  no  decision  has  yet  been  reached. 

The  essential  completion  of  one  of  the  major  systems  under  development 
(MOFAS)  to  some  extent  temporarily  alleviates  competition  for  scarce 
computer  resources. 

INPUT  found  that  a  more  quantitative  analysis  of  access  requirements  was 
frustrated  by  the  virtual  absence  of  any  kind  of  data  to  support  this  kind  of 
analysis,  either  positively  or  negatively. 

Testimonies  abound,  but  are  difficult  to  evaluate  objectively. 

The  absence  of  base  line  data  (in  this  as  well  as  most  other  system 
development  and  maintenance  areas)  has  to  be  addressed  if  productivity 
improvement  Is  to  be  taken  seriously. 
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C.       PROJECT  FACTORS 


•  Included  under  this  heading  are  the  following: 

User  involvement. 
Planning. 
Reporting. 
Control. 

Productivity  tools  and  techniques. 
I .        USER  INVOLVEMENT 

•  End  users  interviewed  in  the  course  of  the  study  each  reported  a  considerable 
amount  of  growth  in  their  own  attitudes  toward,  and  need  for  involvement  in, 
all  phases  of  system  development.  INPUT  sees  these  as  healthy  developments. 

•  At  the  same  time,  there  is  a  wide  variation  in  practice  among  individual 
projects,  particularly  maintenance  projects,  as  to  the  degree  of  user 
involvement. 

•  Additional  education  and  training  of  end  users  in  the  factors  that  contribute  to 
successful  systems  implementation  will  be  required. 

Some  of  the  more  successful  role  models,  such  as  the  joint  participation 
by  an  end  user  coordinator  and  the  CAS  project  leader  in  an  outside 
training  class  in  systems  specification  and  design  techniques,  provide  a 
useful  precedent. 
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An  example  cited  of  an  end  user  and  a  project  member  swapping  their 
actual  jobs  for  a  period  of  time  also  appears  worthy  of  replication. 

•  An  approach  which  other  organizations  have  found  helpful  is  that  of  the  roving 
"analyst  advisor,"  a  person  very  good  in  marketing  and  communications  skills 
who  consults  to  all  projects  that  are  in  the  specification  and  analysis  phases 
and  serves  to  capture  and  institutionalize  the  learning  experiences  from  a 
variety  of  concurrent  projects. 

2.  PLANNING 

•  The  level  of  planning  and  coordination  accross  projects,  even  within  a  single 
portfolio,  is  very  uneven.  The  present  Systems  Development  Methodology 
(SDM)  serves  only  in  a  general  outline  sort  of  way  to  give  a  common  structure 
to  projects. 

•  For  the  most  productive  organizations  INPUT  has  seen,  planning  is  a  formal 
process  engaged  in  at  a  hierarchy  of  levels. 

One-year  plans,  support  the  five  year  plan  and  project  plans  support 
the  one  year  plan. 

Variations  from  any  of  the  plans  can  be  analyzed  in  terms  of  their 
impact  upon  other  projects  and  activities. 

All  of  the  plans  are  at  their  root  related  to  the  business  (strategic) 
plans  of  the  entire  organization  and  the  sub-units  within  that 
organization. 

Particularly  the  benefits  of  a  proposed  system  development  effort,  both 
tangible  and  Intangible,  need  to  be  explicitly  stated  and  quantified  to 
the  degree  of  precision  that  is  appropriate  and  possible.  For  many 
projects,  an  order  of  magnitude  estimate  is  found  to  be  sufficient,  at 
least  initially. 


-32  - 


INPUl 


•  Mobil's  CAFE  form  provides  for  such  benefits  to  be  stated,  but  the  practice  is 
not  systematically  observed.  There  is  also  a  prevailing  opinion  that  putting 
values  on  intangible  benefits  is  too  difficult  a  process. 

INPUT  believes  that  even  a  negotiated  estimate  of  the  order  of 
magnitude  of  these  benefits  would  enable  a  more  informed  decision 
process,  and  would  provide  the  "bootstrap"  necessary  for  developing 
more  sophisticated  measures  of  applications  software  productivity. 

•  In  order  to  be  successful,  planning  must  have  the  commitment  of  staff  at  all 
levels  to  the  understanding  that  the  cumulative,  long-term  benefits  of  planning 
far  outweigh  any  short-term  "savings"  achieved  by  shortcutting  or  omitting  the 
planning  phase. 

This  commitment  will  likely  be  hardest  to  achieve  in  relationship  to 
maintenance  activity,  which  is  now  seen  as  almost  entirely  a  reactive 
response  to  unpredictable  demands. 

The  concept  of  preventive  maintenance  in  software  did  not  appear  to  be 
familiar  within  CAS.  The  closest  approach  to  it  was  the  recognition 
that  some  systems  have  gotten  to  be  too  old  to  maintain  easily,  and 
therefore  need  to  be  replaced. 

•  When  it  is  realized  that  preventive  maintenance  can  be  planned  like  any  other 
systems  activity,  other  organizations  have  found  that  their  overall 
maintenance  workload  drops  dramatically. 

The  preventive  maintenance  strategy  requires  a  prioritized  list  of 
candidate  systems,  a  dedicated  (often  "crash-basis")  maintenance  staff 
of  higher  skilled  individuals  supplemented  by  trainees,  usually  a 
concomitant  switch  to  a  scheduled  release  basis  for  future  non- 
emergency modifications  and  repairs,  and  a  recognition  that  savings 
from  improved  operational  efficiency  will  normally  more  than  pay  for 
the  preventive  maintenance  activity. 
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Mobil's  newer  systems,  such  as  MOFAS  and  ERDIS,  ought  to  be  likely 
candidates  for  maintenance  on  a  scheduled  release  basis,  before  the  bad  habit 
of  ad  hoc  maintenance  becomes  established  in  the  user's  mind  as  the  expected 
norm. 

Similarly,  MOFAS,  which  has  had  a  generally  good  pattern  of  execution,  ought 
to  be  a  candidate  for  a  project  completion  report  which  would  summarize  the 
good  and  bad  lessons  learned,  so  that  future  projects  may  benefit  from  the 
good  points  and  avoid  repeating  the  bad  ones. 

Given  the  present  organizational  structure  of  CAS,  it  is  unlikely  that 
these  lessons  could  be  communicated  and  circulated  in  any  other  way 
than  in  writing;  but  a  presentation  with  questions  and  answers  would  be 
preferable. 

Finally,  in  order  to  be  credible  and  worthwhile,  CAS  project  planning  ought  not 
undertake  detailed  schedule  or  firm  budget  commitments  for  more  than  the 
next  phase  in  advance. 

Estimates  (not  firm  commitments)  of  the  total  project  requirements 
are,  of  course,  in  order  at  the  beginning  of  the  project,  and  should  be 
cumulatively  revised  at  each  succeeding  phase. 

There  have  been  some  isolated  examples  of  this  process  being  used 
within  CAS,  but  not  on  a  general,  systematic  basis.  Further  education 
and  development  of  credibility  with  the  client  organizations  is  required. 

REPORTING 

The  primary  reporting  tool  common  to  all  the  portfolios  is  PAC-II.  Installed 
about  a  year  ago,  it  is  only  now  beginning  to  be  used  for  planning  purposes  as 
well. 

PAC-II  reports  are  supplemented  (usually  at  monthly  intervals)  by 
narrative  reports  which  summarize  the  previous  month's  progress, 
problems,  and  current  status. 
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Because  PAC-ll  is  a  complex,  versatile  tool,  it  requires  a  significant  training 
effort.  The  necessary  level  of  training  has  not  yet  been  achieved  across  the 
board  in  CAS. 

A  potentially  more  serious  weakness  of  PAC-ll  as  a  reporting  tool  is  that  it  is 
a  parallel  tracking  system,  rather  than  an  automatic,  integrated  mechanism 
for  monitoring  project  progress. 

As  such,  it  may  rather  easily  become  subject  to  a  lack  of  synchroni- 
zation with  reality  that  only  becomes  apparent  in  the  final  stages  of  a 
project. 

This  susceptibility  is  made  more  serious  by  the  concurrent  weakness  in 
CAS  in  the  discipline  of  planning. 

The  ultimate  value  of  a  reporting  tool  such  as  PAC-ll  should  be  that  it 
facilitates  the  analysis  and  determination  of  strong  and  weak  characteristics 
as  they  are  displayed  across  projects,  not  simply  within  individual  projects. 

These  characteristics  could  involve  people,  techniques,  customers,  or  a 
number  of  other  factors. 

As  yet,  there  is  no  indication  that  this  level  of  analysis  is  being 
performed  or  planned  within  CAS. 

Failure  to  rectify  this  situation  could  result  in  ignoring  one  of  the  most 
powerful  tools  for  diagnosing  the  need  for,  and  changes  in  the  level  of, 
productivity  across  and  within  individual  portfolios. 

CAS  has  a  long-standing  commitment  to  the  concept  of  chargeouts  for 
system  development  services,  but  in  INPUT'S  opinion  receives  questionable 
value  from  the  managerial  investment  required  to  support  this  system. 
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It  is  virtually  impossible  to  determine  the  true  dollar  cost  of  the 
administrative  burden  this  concept  requires.  But  the  observation  can  be 
made  that  system  development  chargeouts  are  redundant  in  the  light  of 
prevailing  headcount  limitations  and  controls  on  project  schedules. 

The  concern  was  frequently  expressed  that  some  end  users'  insistence 
on  negotiating  a  specific  project  cost,  in  addition  and  subsequent  to 
negotiating  an  overall  annual  funding  level  (which  basically  establishes 
the  headcount),  produces  delays  in  project  initiation  and  sacrifices  in 
project  scope.  It  also  tends  to  produce  an  excessive  emotional 
involvement  by  staff,  from  the  level  of  program  manager  and  up,  that 
could  be  better  spent  on  technical  and/or  business  issues. 

•  A  stronger  case  could  be  made  for  a  chargeout  mechanism  In  an  organization 
that  is  not  structured  by  portfolio,  or  in  the  case  of  the  Division  Applications 
and  Coordination  unit,  where  the  clients  do  not  share  a  close  commonality  of 
Interest. 

A  further  case  could  be  made  for  a  chargeout  mechanism  if  CAS  were  a 
profit  center,  or  even  a  full  cost  recovery  center  supporting  multiple 
non-affiliated  clients. 


•  As  It  is,  however,  the  present  partial  cost  recovery  chargeout  mechanism, 
coupled  with  excessively  low  signature  authority  levels  for  the  expenditure  of 
internal  funds,  does  not  appear  to  provide  benefits  commensurate  with  the 
required  psychic  and  administrative  overhead. 

Initial  experiments  with  an  alternate  cost  allocation  approach  look 
promising,  and  ought  to  be  extended. 

Chargeouts  for  computer  production  time  should  be  continued. 

•  A  thorough  going  commitment  to  an  allocation  model,  If  pursued,  would  add 
stability  to  the  planning  process. 
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It  would  require  a  simultaneous  commitment  to  the  steering  committee 
concept  for  resolving  priorities  and  contention  for  resources. 

It  would  permit  the  preventive  maintenance  approach  described  earlier^ 
thus  immediately  lowering  the  overall  demand  for  systems  resources. 

While  a  steering  committee  concept  appears  viable  within  specific 
portfolios,  and  to  a  limited  extent  is  already  in  use  informally,  it  is 
thought  to  be  too  much  of  a  culture  shock  to  apply  across  portfolios  in 
the  foreseeable  future. 

Nevertheless,  INPUT  believes  that  Mobil,  like  many  other  corporations 
today,  will  find  that  the  information  demands  of  the  eighties  require 
new  project  selection  attitudes  and  approaches  that  favor  the  steering 
committee  (negotiated)  approach. 

CONTROL 

The  general  management  view  of  control  varies  within  CAS,  spanning  the 
range  from  casual  to  rigorous,  but  on  balance  falling  closer  to  the  casual 
rather  than  the  rigorous  end  of  the  scale.  : 

In  any  case,  the  control  view  is  much  more  oriented  toward  short-term 
rather  than  long-term  horizons. 

This  likely  reflects  the  preponderence  of  maintenance  (and  enhancement) 
activity  over  new  development.  (Note:  the  reviewers  had  no  contact  with  the 
HURIS  project  during  the  course  of  the  study,  which  might  have  biased  this 
observation.) 

As  a  result  of  the  predominantly  short-term  focus  of  control,  very  little  in  the 
way  of  hard  data  is  available  to  support  the  analysis  of  long-term,  historic 
trends. 

In  general,  life  cycle  data  (i.e.,  extending  for  the  entire  7-10  year 
existence  of  application  systems)  are  not  available,  either  as  to  costs  or 
other  characteristics. 
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INPUT  believes  strongly  that  the  only  valid  definition  of  productivity  that  can 
bear  comparison  with  other  facets  of  a  corporation's  operation  is  the  one 
shown  in  Exhibit  III-4,  that  compares  the  cumulative  value  of  having  certain 
information  to  the  full  life  cycle  cost  of  providing  such  information,  i.e.,  the 
cost  to  develop  the  information  system  plus  the  cost  to  operate  the  infor- 
mation system  plus  the  cost  to  maintain  and  enhance  the  information  system 
plus  the  cost  to  (manually  or  otherwise)  support  and  feed  the  information 
system. 

At  this  time,  using  the  definition  above,  it  is  impossible  for  CAS  to  determine 
its  true  level  of  productivity. 

Any  attempt  to  do  so  will  be  only  a  partial  measure  at  best. 

However,  CAS  shares  this  characteristic  with  many  other  organizations 
in  American  enterprise. 

Unfortunately,  the  absence  of  this  kind  of  quantitative  data,  or  even 
qualitative  surrogates,  means  that  much  of  the  target  for  improving  pro- 
ductivity remains  guesswork. 

For  example,  there  is  no  agreement  across  CAS,  or  even  much 
agreement  within  portfolios,  that  software  rework  in  general,  or 
specific  types  of  systematic  errors,  are  or  are  not  significant  inhibitors 
of  productivity. 

Yet  many  organizations  similar  to  Mobil  attribute  15-20%  of  their  total 
software  workload  to  these  non-productive  types  of  activities. 

CAS  must  therefore  begin  to  collect  the  type  of  error  reports  that  will 
facilitate  this  latitudinal  analysis,  and  not  simply  support  the  contention  that 
individual  systems  are  the  source  of  all  the  problems  (i.e.,  old,  error-prone, 
and  due  for  replacement). 
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EXHIBIT  111-4 


THE  SOFTWARE  PRODUCTIVITY  EQUATION 


CUMULATIVE  VALUE  OF  HAVING  INFORMATION  (OR  PENALTY  FOR  NOT  HAVING  IT) 
CUMULATIVE  COST  TO  DEVELOP  +  MAINTAIN  +  OPERATE  +  SUPPORT  THE  INFORMATION 
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At  a  minimum,  errors  occurring  throughout  the  system  development  and 
maintenance  process  ought  to  be  logged,  reported,  and  periodically 
analyzed  according  to  the  characteristics  of  severity,  source,  and 
cause,  as  shown  in  Exhibit  111-5. 

Reporting  these  characteristics  can  itself  serve  as  one  measure  or 
dimension  of  productivity.  Others  are  suggested  in  the  November  1980 
report,  pp.  279-3 1 0. 

It  is  not  necessarily  recommended  that  Mobil  adopt  all  of  the  measurements 
proposed  in  that  report,  or  that  they  all  be  given  equal  weight.  But  it  is  likely 
that  a  variety  of  measurements  will  be  found  necessary  to  deal  adequately 
with  the  range  in  size,  nature,  and  complexity  of  the  systems  environment 
within  CAS. 

CAS  must  decide  which  events  and  characteristics  are  Important  enough  to 
track,  and  then  compare  these  data  against  historical  patterns  to  determine 
the  underlying  trends. 

Initial  results  should  not  be  taken  too  seriously,  since  there  is  little 
prior  experience  in  CAS  to  go  on  in  assessing  the  import  of  individual 
variations. 

A  factor  that  should  aid  the  measurement  process  is  that  with  few  exceptions, 
CAS  projects  are  of  a  reasonable  size  (less  than  one  year  long,  less  than  ten 
person-years  of  effort)  and  low  level  of  complexity  (not  realtime,  not  state  of 
the  art,  not  heavily  integrated). 

These  project  characteristics,  plus  a  consistent  attempt  to  define  tasks 
that  do  not  exceed  35  hours  of  effort,  and  that  have  a  tangible 
deliverable  associated  with  them,  will  greatly  aid  the  measurement  and 
control  process. 
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A  CATEGORIZATION  SCHEME  FOR  ERRORS 


By  cause. 

Design. 
Interface. 
Data  definition. 
Logic. 

Data  handling. 
Connputation. 
Other. 
By  source. 

Requirements. 
Design. 
Coding. 
Test. 

Maintenance. 
Corrective  maintenance. 
By  severity. 

Critical. 

Major. 

Minor. 


PRODUCTIVITY  TOOLS  AND  TECHNIQUES 


Compared  to  many  of  the  organizations  INPUT  has  reviewed,  it  is  apparent 
that  Mobil  is  not  reluctant  to  try  new  approaches.  Examples  are: 

The  use  of  portable  terminals  that  can  be  taken  home. 

The  use  of  minicomputers  under  the  direct  responsibility  of  the  end 
user. 

Recently,  the  use  of  personal  computers  under  the  direct  control  of  the 
end  user. 


A  wide  variety  of  languages  (Fortran,  Cobol,  PL/I,  APL,  BASIC,  Mark 
IV,  Focus,  and  a  number  of  others). 

Structured  programming. 

Strutured  analysis  and  design  (several  varieties). 

Despite  this  variety  of  approaches  (and  in  part  because  of  it)  there  is  no 
consistent  impression  of  improved  productivity  resulting  from  the  use  of  these 
techniques. 

APL  is  fairly  widely  recognized  as  enabling  the  rapid  development  of 
systems,  particularly  prototype  systems.  But  even  its  proponents 
realize  it  is  not  the  answer  to  every  situation,  and  may  in  fact  be 
misused  in  some  of  its  existing  applications. 

For  example,  it  does  not  interface  easily  with  either  IMS  or 
Panvalet,  two  of  Mobil's  "standards." 

The  Wang  systems  offer  a  variety  of  productivity  features  that  are  not 
available  on  the  mainframe,  such  as  the  absence  of  JCL,  the  existence 
of  on-line  debugging  aids  In  source  language,  and  consistently  good  on- 
line response  times. 
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The  use  of  ADF  on  the  MOFAS  system  is  credited  as  a  major  reason 
why  the  system  was  able  to  be  developed  within  its  schedule 
constraints;  but  at  the  same  time  there  were  reports  of  40-50  minute 
response  times  while  transactions  wended  their  way  through  the 
multiple  levels  of  software  on  the  IBM  system. 

•  It  is  INPUT'S  impression  that  the  use  of  existing  productivity  tools  end 
techniques  within  CAS  is  largely  arbitrary  and  ad  hoc,  rather  than  in 
recognition  of  specific  coordinated  benefits  that  can  be  achieved. 

One  of  the  reasons  for  this  situation  continuing  to  exist  within  CAS  is 
the  independence  of  each  of  the  portfolios  discussed  in  Section  111,  B,  3. 

Another  is  the  absence  of  data  that  demonstrate  the  advantages  of  a 
specific  productivity  approach,  as  discussed  in  Section  III,  C,  4. 

•  However,  as  INPUT'S  November  1980  report  points  out,  the  underlying, 
common  problem  of  all  existing  tools  and  aids  is  their  ad  hoc  nature;  they  each 
address  a  specific  area  independently  of  other  related  areas.  For  example: 

Existing  requirements  languages  (not  even  used  in  CAS)  have  no 
interface  to  the  detail  design  and  implementation  phase. 

Structured  design  and  analysis  methodologies  (used  in  a  variety  of  forms 
in  CAS)  have  little  or  no  transition  mechanism  into  coding. 

Structured  design  and  analysis  methodologies  address  the  entire  life 
cycle,  but  only  as  a  "checklist;"  i.e.,  without  tools  to  address  the 
substance  of  the  life  cycle  activities.  (Mobil's  SDM  is  widely 
recognized  as  outdated  and  inadequate). 

•  Another  major  problem  (in  CAS  and  generally  in  the  industry)  is  the  scarcity 
and  relative  ineffectiveness  of  techniques,  tools  and  aids  to  influence  the 
maintenance  activity  directly. 
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Useful  tools  for  CAS,  but  needing  to  be  "honne-grown"  because  they  are 
not  now  commercially  available,  would  be: 

A  global  cross-reference  generator,  operating  across  the  entire 
application  system  of  main  program,  called  subroutines,  job 
control  statements,  utility  parameter  lists,  etc. 

A  mechanism  to  retroactively  populate  the  data  dictionary 
(related  to  the  cross-reference  generator). 

A  global  documentation  generator/editor  that  would  facilitate 
structured,  "reusable"  documentation. 

A  regression  test  harness  or  driver  (available  to  CAS  only  for 
IMS,  not  APL,  systems).  .  . 

The  absence  of  these  tools  leaves  a  rather  big  gap  in  productivity 
improvement,  since  INPUT  estimates  that  the  majority  of  the  life  cycle 
costs,  at  least  of  major  projects,  are  due  to  maintenance  rather  than 
development  activities. 

What  is  clearly  needed  is  a  system  to  integrate  the  automation  of  all  life  cycle 
activities  into  a  uniform,  compatible  and  communicating  set  of  techniques  and 
tools. 

Using  the  existing  state  of  the  art  as  a  base,  without  requiring  any  revolu- 
tionary breakthroughs,  it  is  possible  to  visualize  such  a  system,  and  to  list  its 
major  features  and  characteristics. 

it  will  have  an  interactive  "workbench"  to  serve  the  needs  not  only  of 
coders,  but  also  of  system  specifiers,  system  designers  and  maintenance 
personnel. 

The  system  specifiers  and  designers,  working  interactively  via  their 
unique  "workbench,"  will  accumulate  the  specifications  and  overall 
design  of  the  system,  cast  in  a  "requirements  language." 
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The  requirements  language  processor  will  store  the  elements  of  the 
system  specifications  and  design  in  the  same  data  base  and  data 
dictionary  that  will  eventually  be  used  for  the  operation  of  the  system 
being  designed. 

The  requirements  language  processor  will  perform  consistency  checks 
and  produce  documentation  to  service  the  rest  of  the  system's  life 
cycle. 

The  requirements  language  processor  will  produce  one  or  several 
alternate  "trial"  designs,  and  will  forecast  their  performance  under  a 
range  of  operating  assumptions. 

Specifiers  and  designers  will  think  in  terms  of  a  uniform,  company-wide 
structured  design  and  analysis  methodology. 

Detail  designers  and  coders,  supported  by  their  own  unique 
"workbench,"  will  convert  the  procedures  and  data  designated  in  the 
specifications  phase  into  executable  code,  using  a  very  high-level 
language  supported  by  the  appropriate  code  generator. 

They  will  be  able  to  search  a  large  library  of  previously  developed 
standard  functions  and  skeletons  by  context,  to  determine  which  of  the 
existing  modules  and  skeletons  already  satisfy  portions  of  the  new 
design. 

It  may  even  be  possible  to  automate  such  searches  directly  from  the 
system  specifications  output  of  the  requirements  language.  This  type 
of  automated  system  might  look  for  degrees  of  compatibility  and 
recommend  modules  that  match  desired  profiles  to  a  given  degree  (e.g., 
"looks  like  it  will  do  75%  of  what  you  want"). 
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The  designers  and  coders  will  be  trained  in  structured  design  and  coding 
and  will  therefore  produce  code  in  a  unifornn  style;  that  is,  they  will  do 
so  only  if  the  functions  they  want  are  not  in  the  reusable  code  library. 

Functions  that  appear  to  be  of  general  usefulness,  but  that  are  still 
missing  fronn  the  library,  will  be  marked  for  especially  exhaustive 
testing,  because  they  are  candidates  for  certification  as  "reusable"  in 
future  systems. 

For  relatively  small,  "run-of-the  mill"  systems,  designers  and  coders 
will  turn  to  a  number  of  menu-driven,  prepackaged  systems. 

Some  end  user  requirements  will  not  even  reach  the  DP  department, 
because  the  installation's  data  base  management  system,  with  its 
associated  query/retrieval  language,  will  allow  them  to  create  mini- 
applications  without  assistance. 

Throughout  the  entire  process,  the  activities  of  all  personnel  will  be 
guided  by  a  checklist  provided  by  a  system  development  methodology. 

Progress  reports  and  personnel/resource  loading  data  will  be  auto- 
matically produced  by  the  system's  automated  components.  For  this 
purpose,  these  components  will  be  able  to  exchange  data. 

Documentation  will  be  produced  automatically  from  the  data  in  the 
requirements  data  base  and  data  dictionary. 

Both  planned  and  unplanned  enhancements  to  the  system  will  be  handled 
as  "projects,"  although  they  will  not  require  the  complete  SDM 
checklist. 

There  will  be  an  automated  "version  control"  system  that  permits 
binary  modules  to  be  unambiguously  identified  with  the  source  code  and 
design  versions  that  produced  the  binary  modules.  This  system  will  also 
control  what  goes  into  the  production  version  of  the  system. 
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Note  that  all  of  the  above  capabilities  already  exist  in  some  automated  form 
or  another. 

What  is  missing  is  the  "glue"  that  binds  the  individual  techniques  into  a 
uniform,  compatible,  communicating  system. 

The  other  missing  element  is  the  automation  of  program  validation  and 
checking. 

Clearly,  future  progress  must  then  proceed  along  two  lines  of  attack: 

Developing  integrated  systems  of  uniform,  communicating  tools. 

Developing  effective,  simple  tools  to  automate  program  validation  and 
checking. 

Mobil  has  developed  its  own  DBA  test  system,  which  was  reportedly  of  great 
assistance  in  building  and  testing  the  MOFAS  system.  Its  applicability, 
however,  is  limited  to  IMS  oriented  systems. 

If  the  general  concept  could  be  extended  to  the  APL  systems,  it  would 
go  a  long  way  toward  relieving  prevailing  anxieties  (which  INPUT 
shares)  concerning  the  stability  and  verif  lability  of  those  APL  systems. 

The  practice  of  prototyping,  as  it  is  applied  within  CAS,  generally  places  Mobil 
in  the  vanguard  of  organizations  with  which  INPUT  is  familiar.  The  process  is 
spoken  of  highly  within  CAS,  with  the  possible  exception  that  the  prototype 
frequently  becomes  the  real  system,  or  occasionally  never  graduates  from 
dummy  to  live  data. 

The  prototyping  process  would  be  improved  if  it  were  integrated  with 
the  system  development  methodology,  as  well  as  with  the  subsequent, 
hopefully  automated,  translation  of  prototype-defined  requirements 
into  a  production  quality,  maintainable  system. 
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This  would  require  Mobil  to  make  an  internal  investment  in  developing  a 
product,  which,  if  well  done,  could  be  sold  commercially. 

Also  required  would  be  the  effort  on  the  part  of  CAS  to  document  the 
magnitude  and  conditions  of  productivity  improvement  that  are 
achievable. 

•  CAS  is  working  on  providing  more  internal  structure  and  standards  for  the 
development  of  quality  systems,  which  have  already  begun  to  bear  some  fruit. 

The  establishment  of  a  productivity  council  is  fostering  the  communi- 
cation across  portfolios  of  useful  techniques  and  approaches  that  could 
be  more  widely  applied. 

The  publication  of  an  internal  newsletter,  including  information  on 
available  but  little  known  sources  of  help  appears  to  be  another  good 
approach  that  should  be  continued  and  expanded. 

•  The  high  leverage  area  for  coordination,  however,  is  providing  reliable,  easily 
accessible  data  from  each  of  the  application  areas  that  can  be  retrieved  and 
manipulated  directly  by  the  (authorized)  end  user  to  assist  in  making  strategic 
decisions  for  his  or  her  business  unit  or  for  the  entire  corporation. 

The  present  DBA  arrangement  of  responsibilities,  while  intended  to  be  a 
critical  link  in  this  process,  ought  to  be  reviewed  with  respect  to  how 
the  logical  and  physical  controls  should  best  be  assigned. 

CAS,  and  perhaps  Mobil  at  large,  appears  to  be  reaching  the  stage 
where  other  corporations  have  found  it  desirable  to  separate  the  logical 
and  physical  components  of  the  DBA  function,  keeping  the  physical 
component  strongly  centralized,  but  decentralizing  and  assigning 
responsibility  for  the  logical  view  of  data  to  the  end  user. 
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Maintaining  tight  centralized  control  over  the  logical  view  of  data 
tends  to  impede  rather  than  encourage  the  development  of  higher  level 
(strategic)  systems. 

•  Structured  techniques,  some  of  the  more  valuable  tools  in  the  modern  analyst's 
repertoire,  are  apparently  a  matter  of  individual  preference  in  CAS,  since 
some  people  reported  using  them  while  others  do  not. 

No  particular  approach  appeared  to  be  more  in  favor  than  any  other. 

The  old  Hoskyns  SDM  does  not  specify  a  particular  approach. 

INPUT  also  does  not  recommend  a  particular  approach. 

•  Nevertheless,  there  appears  to  be  significant  interest,  with  which  INPUT 
concurs,  in  identifying  and  standardizing  on  one  reliable,  widely  applicable 
approach. 

As  might  be  expected,  less  interest  was  shown  in  the  use  of  structured 
techniques  in  a  maintenance  environment. 

•  One  of  the  most  valuable  of  the  structured  techniques,  that  of  structured 
walkthroughs  or  peer  level  review,  needs  to  be  revitalized. 

Although  structured  walkthroughs  were  tried  within  CAS  at  some 
time(s)  in  the  past,  they  have  fallen  out  of  favor  allegedly  because  they 
were  considered  too  expensive. 

If  the  allegation  is  true,  it  reveals  either  a  misunderstanding  of  the 
relative  magnitude  of  cost  to  catch  an  error  in  the  design  phase  versus 
cost  to  correct  an  error  in  the  production  phase,  or  a  misapplication  of 
the  structured  walkthrough  technique,  or  both. 
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For  example,  if  the  structured  walkthrough  approach  was  used  to 
redesign  a  system  rather  than  to  detect  design  deficiencies, 
INPUT  agrees  that  the  technique  is  very  expensive.  But  this  is  a 
misapplication  of  the  techniques. 

Structured  walkthroughs  ought  to  be  a  standard  activity  at  three  points 
in  the  system  development  process: 

Upon  completion  of  the  BSD. 

Upon  completion  of  the  CSD. 

Upon  completion  of  the  coding  of  individual  modules. 

Greater  reliance  upon  structured  walkthroughs  would  relieve  part  of  CAS's 
most  serious  quality  exposure:  its  presently  Inadequate  testing  procedures. 

With  the  probable  exception  of  the  DBA  test  system,  CAS's  testing 
practices  are  very  much  out  of  date. 

They  rely  excessively  upon  the  use  of  live  data,  which  is  virtually 
useless  except  for  volume  testing. 

They  rely  excessively  upon  user  acceptance,  which  is  a  necessary  but 
not  sufficient  cause  for  putting  a  system  into  production. 

They  display  little  understanding  that  the  function  of  testing  is  not  only 
to  demonstrate  that  a  system  works,  but  to  try  to  make  It  fail  under 
conditions  where  it  can  be  easily  modified. 

Newer,  more  powerful  testing  approaches  were  not  in  evidence;  for  example: 

Static  analysis,  or  path  testing. 

Dynamic  analysis,  or  statistical  testing. 
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Formal  verification  techniques  (particularly  appropriate  for  APL 
functions). 


The  Hoskyns  System  Development  Methodology  is  widely  recognized  as  no 
longer  useful,  except  in  broad  outline. 

It  does  not  apply  to  the  maintenance  environment. 

It  is  not  adequate  for  on-line  systems. 

It  does  not  allow  for  prototyping. 

It  ought  to  be  the  key  structural  tool  to  which  other  tools  can  be 
related,  and  preferably  integrated  and  automated. 

It  ought  to  tie  in  with  CAS's  methods  of  project  management  and 
control. 

Specifically  with  regard  to  the  maintenance  environment,  in  addition  to 
deficiencies  previously  noted,  the  largest  deficiency  is  the  absence  of  an 
effective  change  control  procedure,  preferably  focused  on  a  scheduled  release 
policy. 

Additional  deficiencies  relate  to  the  incompatibility  of  APL  programs 
with  the  Panvalet  control  system,  leading  to  a  situation  in  which 
documentation  for  all  systems  is  not  centrally  maintained  or  centrally 
accessible. 

This  fact  alone  assures  that  sometimes  the  wrong  version  of  programs 
will  be  put  into  production.  How  often  this  occurs  cannot  be 
determined,  because  the  recordkeeping  is  inadequate. 


The  internal  auditors  for  many  large  corporations  have  started  to  issue 
exceptions  for  these  kinds  of  deficiencies. 


c 


c 


-52  - 

INPL 


CONSIDERATIONS   SPECIFIC   TO   THE   ER  PORTFOLIO 


IV 


CONSIDERATIONS  SPECIFIC  TO  THE  ER  PORTFOLIO 


A.      OBJECTIVE  AND  CAVEATS 


•  The  intent  of  this  productivity  review  is  to  look  horizontally  across  all  the 
portfolios  at  a  management  level,  but  to  look  vertically  at  the  ER  portfolio  as 
a  functional  entity,  not  necessarily  typical  of  the  other  portfolios. 

•  INPUT'S  experience  has  been  that  indeed  there  are  substantial  differences 
from  one  portfolio  to  another,  both  in  terms  of  strengths  and  weaknesses. 

Many  of  the  examples  previously  cited  were  confirmed  within  the  ER 
portfolio,  but  may  suggest  counterparts  and  counterpoints  in  the  other 
groups. 

Only  a  similarly  detailed  review  of  the  other  groups  would  reveal  which 
is  which. 
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ENVIRONMENT 

Members  of  the  ER  portfolio  frequently  expressed  dissatisfaction  with  the 
physical  separation  of  being  located  in  another  building,  yet  recognized  that 
there  are  some  "esprit  de  corps"  benefits  to  being  more  or  less  on  their  own 
and  working  under  handicaps. 

Simply  from  a  productivity  point  of  view,  there  is  time  lost  in  travelling 
from  one  building  to  another.  Whether  this  time  would  be  spent  more 
profitably  if  travel  back  and  forth  were  unnecessary  is  a  moot  point, 
since  there  are  neither: 

Records  to  establish  how  much  time  is  wasted. 

A  suitable  control  group  to  establish  a  comparative  standard. 

INPUT'S  conclusion  is  that  in  the  absence  of  both  records  and  a 
standard,  an  estimate  of  a  5%  productivity  penalty  appears  reasonable. 

This  ought  to  be  evaluated  against  a  likely  10-20%  penalty 
(perhaps  greater)  for  incomplete  or  inadequate  systems 
definition. 

Offsetting  these  penalties  is  a  possible  10%  benefit  equivalent  to 
one-half  of  the  coding  phase  from  easy  access  during  devel- 
opment on  the  Wang-based  systems. 

For  mainframe-based  systems  in  ER,  the  benefit  would  not 
apply. 
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Thus  there  are  no  simple  universal  measures  of  productivity  performance, 
even  in  a  relatively  tangible  area  such  as  environmental  factors. 

The  estimates  cited  do,  however,  suggest  an  approach  to  prioritization 
of  improvement  efforts  that  can  be  used  as  a  starting  point:  i.e.,  with 
regard  to  productivity  improvement,  stronger  systems  definition 
methods  are  worth  more  than  better  environmental  conditions. 

MANAGEMENT 

At  all  levels  interviewed,  ER  portfolio  management  exhibited  a  good  under- 
standing of  the  variety  and  range  of  the  systems  manager's  job. 

Attitudes  were  positive,  realistic,  and  non-defensive. 

At  least  an  intellectual  commitment  toward  improvement  was 
displayed.  But  there  were  somewhat  fewer  ideas  of  how  to  go  about  it. 

A  more  thorough  attempt  at  identifying  and  eliminating  the 
"unproductivity"  areas  is  in  order.  The  too  common  response  is  reactive 
("cope  with  it  or  fix  it")  rather  than  analytical  ("prevent  it  from 
recurring"). 

For  a  group  of  less  than  twenty  people,  it  is  probably  not  necessary  to  have 
four  organizational  levels. 

The  problem  becomes  exacerbated  when  several  end  user  organizational 
levels  become  involved  in  relatively  simple  informational  issues. 

This  is  often  a  symptom  of  a  politicized  situation,  which  by  its  nature 
affects  productivity  adversely. 
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END  USER  ROLES 


The  ER  portfolio  end  users  have  apparently  experienced  the  gamut  of 
difficulties  in  having  their  systems  implemented;  yet  end  users  interviewed  in 
the  course  of  this  review  expressed  satisfaction  with  recent  CAS  accomplish- 
ments and  attitudes. 

It  will  be  up  to  CAS  to  continue  to  build  effective  working  relation- 
ships, and  INPUT  observed  several  instances  first-hand  where  these 
priorities  are  understood  and  being  promoted. 

Using  good  experiences  with  one  end  user  to  help  "sell"  other  less  eager 
end  users  is  the  best  example  of  this  approach. 

PERSONNEL 

There  is  a  wide  spread  between  capabilities  at  the  top  of  the  ER  organization 
and  at  the  bottom,  both  of  which  are  staffed  by  highly  competent  people. 

The  middle  is  weak. 

The  HURIS  project  is  staffed  almost  entirely  by  outside  contractors.  This 
could  present  a  considerable  burden  to  the  ER  staff  at  the  point  when  it  must 
take  over  full  responsibility  for  HURIS,  unless  special  efforts  are  made  to 
train  current  staff  in  its  complexities. 

Note  that  INPUT  had  little  contact  with  HURIS  representatives  during 
the  review,  and  assumptions  regarding  HURIS  are  cautionary,  not 
definitive. 

ER  staff  interviewed  were  enthusiastic  and  optimistic  about  the  possibility  of 
productivity  improvement,  but  conscious  of  having  some  obstacles  to 
overcome  in  terms  of  coordination  with  the  rest  of  CAS  (and  SCS),  and  in 
terms  of  what  was  earlier  described  as  a  perceived  "second  class  citizen" 
stigma  attached  to  information  systems  people. 
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PROCESS 


This  was  the  least  satisfactory  area  as  far  as  productivity  is  concerned.  The 
nature  of  the  ER  applications  (requiring  frequent,  time-constrained 
nnodif ications),  as  well  as  the  variety  of  languages  and  computing  environ- 
ments in  use,  demand  a  much  more  predictable  set  of  software  development 
and  maintenance  approaches  than  was  evident. 

In  particular,  the  testing  approach  is  seriously  inadequate.  The  statement 
made  by  more  than  one  individual  that  "the  best  test  is  live  data"  reveals  a 
complete  lack  of  understanding  of  the  purpose  of  testing. 

The  testing  problem  is  compounded  by  the  lack  of  data  to  show  what 
systematic  kinds  of  problems  are  occurring  that  could  be  susceptible  to  a 
prevention  rather  than  a  repair  approach. 

The  problem  is  further  compounded  by  the  prevalence  of  old,  much-modified, 
poorly  documented  systems  which  depend  on  the  personal  familiarity  of  one  or 
two  individuals  with  each  system's  quirks  to  stay  operational. 

The  longer  range  intention  is  for  these  benefits  systems  to  ultimately  be 
replaced  by  functions  of  the  HURIS  system.  But  there  is  some  suspicion  that 
the  additional  processing  requirement  added  to  the  present  HURIS  production 
cycle  may  prove  excessive. 

Consequently  the  old  benefits  systems  may  have  to  be  maintained 
longer  than  expected. 

Under  these  curcumstances,  a  crash-basis  effort  to  produce  minimal  documen- 
tation for  these  systems,  and  to  firm  up  their  operational  stability,  is  almost 
certainly  warranted. 
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Developing  a  preventive  maintenance  diagnosis  would  provide  the  basis 
for  deciding  whether  the  investnnent  could  be  recovered  within  a  year 
or  less,  and  thus  be  worth  the  effort. 

C.  SELF-ASSESSMENT 

•  The  four  managers  within  the  ER  portfolio  each  rated  their  organization,  as 
did  INPUT,  using  the  instruments  included  as  Appendices  B  and  C.  (See  pp. 
95-133  of  the  November  1980  report.) 

The  consensus  rankings  are  shown  as  Exhibits  IV-I  and  IV-2. 

These  rankings  place  the  ER  portfolio  squarely  in  the  midrange  of 
organizations  INPUT  has  reviewed,  and  classify  the  ER  portfolio  as 
essentially  entering  stage  two  in  its  productivity  development. 

•  At  stage  two,  the  overall  priorities  for  productivity  improvement  focus  on 
being  sure  that  the  organization  structure,  control  mechanisms,  and  user 
involvement  are  adequate,  and  then  developing  better  quality  control, 
improving  the  programming  resources,  and  beginning  to  concentrate  on 
implementing  better  productivity  tools. 

•  In  fact,  this  self -assessment  shows  a  high  correlation  with  the  observations  and 
conclusions  expressed  in  this  report,  and  can  be  assumed  to  offer  a  reasonable 
basis  for  agreeing  on  a  strategic  productivity  improvement  plan. 
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EXHIBIT  IV-1 


ER  PORTFOLIO  PRODUCTIVITY  STAGE  RATING 


STAGE  RATING 
Top  Line=Range, 
Bottom  Line=Typical 

* 

* 

* 

cn 

CHAKAC  1  hKibl  IL- 

MANAGER 

MANAGER 

MANAGER 

MANAGER 

INPUT 

FnP  nRHANiyATlON 

CUl      Wr\>J/AlNI  £.r\  1   1  WIN 

0 

0,2 
2 

1 

2 

0-3 
2 

APPLICATION  TYPE 

3.  5 

0-2 
1 

3.  5 

2-3 
2.  5 

0,2 

2 

EDP  MANAGEMENT  DESCRIPTION 

1 

2.  5 

1-2 
1.5 

2 

1.5 

CONTROL  MECHANISM 

1.5 

0.  5 

1.5 

0-3 
1.5 

1.5 

PERFORMANCE  CHARACTERISTICS 

3 

1-2 
1.5 

1 

1-2 
1.5 

2 

QUALITY  CONTROL 

1 

0-2 
1 

1-2 
1.5 

0 

0-2 
2 

USER  INVOLVEMENT 

2-3 
2.  5 

2-3 
2.  5 

2-3 
2.  5 

0,2 

2 

0-4 
2 

PROGRAMMING  RESOURCES 

0-1 
1 

1-2 
1 

3 

0,2 
2 

2 

PRODUCTIVITY  TOOLS 

1-2 
1 

1-2 
1 

1-2 
1 

1-2 
1 

1-2 
1 

INVESTMENT /PAYOFF 

1.5 

1 

1 

1-2 
1.5 

1.5 

AGGREGATE  RATING 

15.  5 

13.  5 

17 

16 

17.  5 

*  INDIVIDUAL  MANAGER'S  RATINGS  ARE  INTENTIONALLY  SCRAMBLED. 

"      "  INPUT 


EXHIBIT  IV-2 

ER  ACTIVITY-ORIENTED  PRODUCTIVITY  AUDIT  RATINGS 


CHARACTERISTIC 

POINT  SCORE 

MANAGER  1 

i 
i 

MANAGER  2 

MANAGER  3 

MANAGER  4 

INPUT 

ORGANIZATION  AND  PERSONNEL 
POLICIES  AND  PRACTICES 

fl0,-7 

+15,-4 

+  20,-10 

+  18,-7 

+  7,-8 

INTERNAL  CONTROL  AND 
PLANNING 

+6,-3 

+  12,0 

+6,-3 

+  12,  0 

+2,-4 

USER  RELATIONS 

+  5,0 

+  4,0 

+  4,0 

+7,0 

+  8,0 

PROGRAMMING  SUPPORT  ; 

+  3,0 

+  4,-1 

+6,0 

+2,0 

+4,0 

PRODUCTIVITY  TOOLS 

+  14,-1  3 

+  18,-4 

+27,-5 

+21,-7 

+  14,-13 

NET  TOTAL  POINTS  (ON  A  SCALE 
OF  -103  TO  +181) 

+  38,-23 

+53,  -  9 

+  63,-18 

+60,  - 1  4 

+35,  -25 
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A>      OVERALL  CONCLUSIONS;  SHORT-TERM  ISSUES 

•        The  caliber  of  CAS  staff  is  quite  high.  Consequently,  there  are  no  significant 
barriers  to  greatly  increased  productivity  arising  from  personnel  quality. 

Both  the  technical  and  supervisory  staff  would  benefit  greatly  from 
increased  and,  equally  important,  focused  training,  particularly  in 
quality-related  topics  such  as  structured  requirements  and  design 
methods,  and  improved  testing  techniques. 

Training  should  not  primarily  be  a  "bonus"  but  should  be 
reflective  of  a  plan  that  fills  CAS  long-  and  short-term  needs 
and  also  strengthens  each  individual's  personal  skills. 

In  one  sense  the  high  caliber  of  the  staff  is  also  a  weakness  in  the 
current  environment. 

At  lower  levels,  staff  believes  that  they  are  not  participating  as 
much  or  as  broadly  as  they  have  the  talent.  The  problem  may  be 
that  the  person  has  the  potential  to  do  so,  but  is  not  developed 
sufficiently.  A  mentoring  approach  would  be  of  significant 
assistance,  both  to  the  person  involved  as  well  as  to  CAS. 
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At  higher  levels,  the  top  of  the  pyramid  has  become  overly 
congested.  To  date  there  has  been  limited  movement  to  user 
departments.  There  is  almost  certainly  a  belief  in  user  depart- 
ments that  CAS  managers  are  too  technical  and  do  not  know 
enough  about  the  business. 

There  is  no  easy  solution  to  this  problem  since  the  portfolio 
approach  should  make  transfer  easier.  Portfolio  management  for 
several  layers  deep  should,  in  principle,  be  knowledgeable  about 
user  problems  and  should  be  well  known  to  user  management. 

These  problems  have  caused  gaps  between  people's  legitimate 
aspirations  and  current  reality.  Mobil's  very  high  salary  and 
benefit  scales  often  prevent  or  delay  the  usual  response  to 
career  blockage,  i.e.,  finding  a  job  elsewhere. 

•  An  associated  issue  is  that  of  motivation,  as  shown  in  Exhibit  V-l. 

Half  of  CAS  managers  surveyed  felt  that  motivation  among  staff  was 
average. 

However,  80%  of  staff  surveyed  saw  motivation  as  a  "very  serious" 
problem. 

Note  that  "people"  issues  were  the  ones  seen  by  CAS  personnel 
to  be  the  most  important  keys  to  productivity  (Exhibit  V-2).  This 
is  in  line  with  INPUT'S  previous  experience. 

•  The  growing  openness  of  communication  between  management  and  staff  is, 
therefore,  a  welcome  sign  and  will  be  a  necessary  ingredient  in  solving  people- 
related  issues. 

•  CAS  user  departments  are  apparently  now  satisfied  or  well  on  their  way  to 
being  so.  This  is  a  comparatively  recent  improvement  and  is  certainly  a  credit 
to  current  CAS  management. 
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EXHIBIT  V-2 


CAS  IMPORTANCE  RANKING  OF  PRODUCTIVITY 
IMPROVEMENT  FACTORS,  HIGH  TO  LOW 

Personnel  motivation. 

Management  motivation,  support  of  subordinates. 

Personnel  training. 

Personnel  recruitment,  selection. 

Process  tools  and  aids. 

End  user  role. 

Management  business  interest,  training. 

Corporate  environment  (personnel  policies,  organization). 

Management  tools  (planning,  estimating). 

Environmental  factors  (physical  facilities,  working  conditions). 
Management  technical  skills.  : 
Other  factors  mentioned. 

Skills  and  personal  attributes  of  analyst/programmers. 

Competitive  salary. 


Continued  effort  will  be  needed  to  ensure  that  this  positive  view  is 
kept. 

One  method  of  doing  so  is  to  increase  the  training  of  end  users. 

Initial  efforts  should  concentrate  on  management  oriented  and 
coordinator  oriented  training. 

•  Technical  issues  (i.e.,  process  tools  and  aids)  were  seen  by  staff  as  being  of 
medium  importance.  INPUT  agrees  that  people  issues  are  more  important. 
However: 

An  insufficient  planning  and  requirements  definition  process  was 
identified  as  a  problem.  This  in  fact  is  the  source  of  much  of  the  rest 
of  the  technical  weakness  in  productivity. 

Similarly,  being  "state  of  the  art"  and  having  excessively  complex 
requirements  were  not  judged  a  problem.  Since  much  of  what  CAS  is 
doing  technically  is  not  state  of  the  art,  this  points  to  the  need  for 
more  challenging  activities  that  would,  in  turn,  also  improve 
motivation. 

B.       OVERALL  CONCLUSIONS;  LONG-TERM  ISSUES 

•  CAS's  most  significant  deficiencies  are  those  concerning  longer  term  issues. 

•  An  integrated  "system"  to  which  MOFAS,  HURIS,  MOHS  and  future  systems 
would  furnish  data  could  have  many  potential  advantages  to  Mobil. 

Much  more  overall  planning  would  be  required  to  reach  this  stage  than 
now  exists,  especially  integration  of  CAS  long-term  plans  with  the 
Mobil  long-range  plan. 
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An  adequate  data  dictionary  accessible  to  all  systenns,  not  only  IMS 
systems,  is  the  key  technical  factor  for  success.  Building  this 
dictionary  is  a  non-trivial  task. 

A  stable  set  of  long-range  plans  will  also  make  it  possible  to  plan  for 
staff  training  and  career  development  in  a  more  meaningful  way  than  in 
the  past,  and  at  the  same  time  alleviate  individual  staff  anxieties  about 
their  future  roles. 

•  An  integrated  system  assumes  stable  subsystems.  The  stability  of  current 
systems  has  not  been  demonstrated. 

•  Current  organizational  arrangements  and  related  priority-setting  mechanisms 
are  not  adequate  for  the  long  term. 

The  chargeout  system  is  not  achieving  its  goals.  Alternate  approaches 
to  setting  priorities  within  the  ER  portfolio  appear  promising  and  should 
be  extended  to  the  other  portfolios. 

A  set  of  steering  committees  or  the  equivalent  will  be  essential  if  a 
cost  allocation  model  is  to  replace  the  chargeout/CAFE  approach. 

•  Integrated  user/CAS  teams  are  desirable  and  should  be  expanded. 
C.       OVERALL  CONCLUSIOiMS:  SELF-ANALYSIS  RATING 

•  Each  of  the  CAS  Functional  managers,  plus  INPUT,  rated  the  productivity 
stage  of  development  from  each  of  their  own  perspectives.  These  ratings  are 
shown  in  Exhibit  V-3. 

While  there  are  some  differences  from  one  manager  to  another,  INPUT 
could  not  determine  to  what  extent  these  variations  reflect  objective 
differences  between  portfolios,  and  to  what  extent  they  reflect 
semantic  interpretations  of  the  rating  statements,  because  INPUT  only 
reviewed  the  ER  portfolio  in  depth. 
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EXHIBIT  V-3 
CAS  FUNCTIONAL  MANAGERS'  PRODUCTIVITY 


STAGE  RATING 


STAGE  RATING 

fN 

ro 

=r 

CHARACTERISTIC 

MANAGER 

MANAGER 

MANAGER 

MANAGER 

MANAGER 

INPUT 

EDP  ORCAN  1  7ATinN 

2 

2 

2 

1 

0 

2 

APPLICATION  TYPE 

1 

2 

2,4 
3 

2 

2 

0,2 
1.5 

EDP  MANAGEMENT 
DESCRIPTION 

1 

2 

3 

1 

1-2 
1.5 

1 

CONTROL  MECHANISM 

2 

1 

3 

1 

1.5 

1 

PERFORMANCE 
CHARACTERISTICS 

2 

3 

3 

2 

1.5 

2 

QUALITY  CONTROL 

1 

2 

2-4 
3 

1 

0 

1 

USER  INVOLVEMENT 

3 

2 

3-4 
3.  5 

3 

0,2 
2 

2.  5 

PROGRAMMING  RESOURCES 

2 

2 

2-3 
2.  5 

2 

2 

2 

PRODUCTIVITY  TOOLS 

2 

2 

2 

2 

2 

1.5 

IN  VESTMENT /PAYOFF 

1 

1 

2-3 
2.  5 

1 

1 

1.5 

AGGREGATE  RATING 

17 

19 

27.  5 

16 

13.  5 

16 

*  TOP  LINE^RANGE    BOTTOM  LINE^TYPICAL 
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Nevertheless,  there  is  sufficient  consensus  to  consider  CAS  a  stage 
two  organization  overall,  and  comments  made  in  this  regard  about  the 
ER  portfolio  priorities  would  also  apply  to  CAS  generally. 
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RECOMMENDATIONS 


1 


RECOMMENDATIONS 


INPUT'S  recommendations  fall  into  these  categories: 
CAS  staff. 

User  relations  and  planning. 
System  quality. 
Measurement  and  control. 
Action  plan. 

CAS  STAFF 

The  entire  CAS  organization  should  become  much  more  matrix  oriented.  This 
will  force  more  technical  commonality  and  will  greatly  improve  motivation 
and  performance. 
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•  Current    communication    efforts    should    receive    continued    support,  and 
communications  innovations  should  be  encouraged. 

•  Training  should  be  expanded.  Once  planned  it  should  be  adhered  to. 

A  more  agressive  plan  for  cross-training  of  personnel  is  essential. 

•  The  issue  of  transfers  from  CAS  to  user  areas  (and  vice  versa)  should  be 
thoroughly  addressed. 

Despite  CAS-stated  preferences,  the  key  question  is  the  extent  to 
which  Mobil  management  sees  this  flow  as  desirable. 

Assuming  this  issue  is  answered  affirmatively,  existing  barriers  to 
transfers  should  be  analyzed  and  addressed. 


B.       USER  RELATIONS  AND  PLANNING 


The  two  areas  of  user  relations  and  planning  should  be  recognized  as  being 
intertwined. 

Work  on  integrating  information  system  plans  with  business  planning 
should  accelerate. 

The  portfolio  approach  is  useful  and  should  not  be  dropped.  However,  more 
"distance"  should  be  established  with  users,  while  continuing  to  promote  users' 
technical  involvement. 

User  self-sufficiency  should  be  encouraged  in  such  areas  as  report 
generation  and  decision  support  analysis. 
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This  will  require  additional  work  initially  in  training  and 
orientation,  but  will  later  allow  CAS  to  withdraw  to  a  support 
rather  than  a  service  role. 

User  department  personal  computers  should  be  encouraged  under 
CAS  sponsorship. 

The  CAFE  approach  should  be  made  less  bureaucratic  and  restrictive. 
It  might  well  be  subordinated  to  a  steering  committee  approach. 

The  steering  committee  should  use,  as  one  of  their  inputs, 
quantifications  of  the  value  of  a  proposed  system  (or  modifi- 
cation) compared  to  its  cost. 

Costs  should  include  life  cycle  costs,  not  just  the  development 
costs. 

Signature  authority  dollar  levels  for  internal  commitments 
should  be  increased  significantly  to  keep  up  with  inflation. 

The  chargeout  system  should  be  examined  critically,  either  to  be  made 
more  realistic  (i.e.,  using  real  dollars)  or  dropped. 

C.       SYSTEM  QUALITY 

•         An  explicit  commitment  to  system  quality  should  be  made.    System  quality 
should  be  defined  as  including  the  following: 

Meeting  specified  user  requirements. 

Being  free  of  errors. 
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Being  easily  adaptable. 

•  CAS  should  adopt  a  modern  systenns  development  methodology,  such  as  the 
PRIDE/ASDM  or  HOS  system,  to  attain  these  system  quality  goals.  This  kind 
of  methodology  would  include  the  following  components; 

Automated  design. 

Early  prototyping. 

A  combination  of  data-driven  and  function-driven  design, 
improved  testing, 
integral  documentation. 
Change  control. 

•  Methodologies  and  standards  chosen  should  not  only  be  applied  to  new  systems, 
but  to  existing  ones. 

Current  systems  should  be  audited  against  the  new  standards. 

Serious  deficiencies  should  be  eliminated  using  the  new  techniques. 

D.       MEASUREMEIMT  AND  CONTROL 

•  Quality  standards  should  be  measureable. 

For  example,  complexity  and  maintainability  indices  can  be  developed 
for  each  new  and  existing  system. 
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Prioritized  improvement  targets  should  be  constructed: 


For  maintenance  workloads  within  each  CAS  portfolio. 

For  higher  benefit,  integrated  systems  opportunities  across  portfolios. 

Resources  to  achieve  these  targets  should  be  matrix  managed. 

Personal  improvement  targets  should  be  incorporated  into  the  evaluation 
systems,  with  incentives  specified  in  advance  wherever  possible. 

ACTION  PLAN 


It  has  been  INPUT'S  experience  that  organizations  which  fail  to  produce  a 
written  productivity  plan  seldom  manage  to  accomplish  any  significant  degree 
of  improvement. 

Consequently  INPUT  recommends  that  CAS  take  the  following  steps  to 
produce  its  own  productivity  improvement  action  plan. 

Review  the  findings,  conclusions,  and  recommendations  presented  in  this 
report  and  its  related  references. 

Each  of  the  Functional  Managers  should  prepare  a  statement  of  applicability 
and/or  feasibility  of  implementing  each  of  the  improvement  items. 

A  consensus  must  then  be  arrived  at  between  R.C.  King  and  the  Functional 
Managers  as  to  which  matters  shall  become  improvement  objectives  for  each 
portfolio,  and  across  portfolios. 

Outside  assistance  may  be  useful  in  deriving  a  consistent  set  of  estimated 
costs,  benefits,  and  priorities  of  the  various  improvement  objectives,  as  well 
as  determining  in  advance  the  milestones  for  identifying  whether  and  to  what 
degree  the  objectives  have  been  attained. 
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Objectives  should  be  divided  into  those  which  can  be  accomplished  in  three 
nnonth,  six  month,  twelve  month,  and  twenty-four  month  periods. 


Repeating  the  exercises  of  Appendices  B  and  C  will  furnish  a  measure  of  the 
extent  to  which  changes  have  taken  place. 

An  outside  review  is  recommended  at  the  6-,  1 2-,  and  24-month 
intervals. 

At  a  minimum,  the  objectives  should  address: 

Selection  and  implementation  of  an  improved  SDM,  preferably 
integrated  and  automated. 

Training  In  and  Implementation  of  an  improved  structured  analysis  and 
design  technique,  preferably  automated. 

Training  In  and  Implementation  of  an  improved  testing  approach. 

Development  and  implementation  of  some  measure  for  assessing, 
comparing,  and  tracking  program  and  system  quality  ratings. 

Development  and  implementation  of  an  improved  preventive  main- 
tenance approach. 

Immediate  attention  must  be  given  to  the  motivational  and  other  people- 
oriented  Issues. 

Submission  of  the  productivity  improvement  plan  to  outside  review  and 
comment  is  strongly  recommended  to  ensure  objectivity  and  integrity  of 
approach. 
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APPENDIX   A:  QUESTIONNAIRE 


CATALOG  NO.    lYINIOIBi  I   I  1 


PRODUCTIVITY  INTERVIEW  GUIDE 

INTRODUCTION 

INPUT  has  been  asked  by  Mobil  to  evaluate  Mobil's  current  productivity  programs 
and  plans  and  recommend  ways  in  which  they  might  be  improved.  As  part  of  the 
process  we  are  interviewing  selected  staff  members  to  obtain  information  and  opinions. 

We  have  an  interview  guide,  but  there  are  no  right  or  wrong  answers.  Please  feel 
free  to  volunteer  additional  information  or  go  beyond  the  question  asked.  All  information 
you  supply  to  the  INPUT  study  team  will  remain  confidential  and  in  INPUT'S  possession. 
Your  name  will  not  be  used  in  connection  with  any  opinion  in  later  reports  or  presentations. 

Do  you  have  any  questions? 
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CATALOG  NO.    lY  IM  h 


I 


In  your  own  words  tell  me  what  you  think  "productivity"  means  in  a  data  processing 
installation? 


Do  you  think  that  most  people  at  Mobil  accept  the  same  general  definition? 
Why? 


Do  your  customers  (i.e.,  end  users)  have  a  different  definition  from  the  information 
systems  organization?  What  is  it? 
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CATALOG  NO.    lYiMiniRI   I  ll 


2a.      In  your  opinion,  what  productivity  techniques  and  tools  are  used?  How  long 
have  they  been  used  and  how  well  have  they  worked? 


TECHNIQUE 

STARTING 

EFFECTIVENESS* 

*l  =  low,  5=high 
2b.      What  others  would  you  like  to  introduce  and  why? 


TECHNIQUE 

REASON 

2c.      What  are  the  major  productivity  barriers  right  now  and  in  the  near  future? 
How  serious  is  their  impact?  How  has  this  changed  recently? 
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CATALOG  NO.    jV  |H|0|Bi   I  fl 


3a.      What  do  you  use  to  measure  productivity  and  effectiveness  in  the  following 
stages  of  system  development?  How  well  do  they  work  and  why?  Are  you 
planning  to  add  more  (which  ones)  and  why? 

Metric       Starting        Rating  Comments 

Analysis 


Design 


Coding 


Testing 


Maintenance 


Documentation 


Project  Mgt. 


3b.      Do  you  evaluate  people,  process,  or  both?  How? 
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CATALOG  NO.    lYlMiniRl   I  ! 


4a.      How  do  you  define  software  quality? 


4b.      How  does  Mobil  define  software  quality? 


4c.      How  do  the  customers  (i.e.,  end  users)  define  software  quality?  What  are 
they  willing  to  pay  for  it? 
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CATALOG  NO.    lYIMiniRl   I  Tl 


5c.      What  measurements  are  used  to  judge  software  quality?  How  long  has  each 
been  used  and  how  effective  are  they  individually  and  collectively? 


MEASUREMENT 

STARTINCt 

FFFFPTI\/FMF<;c^(. 
cr  r  i^v^  1  1  V  CI  nCoD 

*l  =low,  5=high 
5b.      What  changes  are  planned? 


5c.      What  changes  should  be  planned? 
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CATALOG  NO.    lYlMlOlRl   i  f 


5d.      Where  a  quantitative  measurement  is  used  to  judge  productivity  (lines  of  code, 
person-days,  elapsed  time,  budget,  etc.)  how  do  you  ensure  that  there  is  not 
a  quality  trade-off  ? 


5e.      Do  you  ever  consider  trade-offs  between  ease  of  maintenance  and  other  factors 
in  the  design  process?  Describe  a  specific  case. 
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CATALOG  NO.  IyIMIOIBI  I  Tl 


6a.      Are  errors  (including  design  deficiencies)  logged  and  investigated  at  every 
stage  of  system  developnrient  and  operation?  Describe. 


6b.      What  other  steps  could  be  taken  to  measure  and  analyze  errors? 


C 
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7a.      Please  give  examples  of  a  "good"  and  a  "bad"  project  at  Mobil  that  you  either 
took  part  in  or  heard  about.  (The  project  and  people  involved  need  not  be 
identified.) 


Good 


Bad 


7b.      What  would  have  made  the  "good"  project  a  "bad"  one  and  vice-versa? 
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CATALOG  NO.    lYlMlnlRl   I  PI 


8a.      When  there  is  a  conflict  between  quality,  completion  date,  budget,  and  user 
involvement,  what  is  the  usual  priority  order  and  why? 


RANKING 

REASON 

Quality 

Completion  Date 

Budget 

User  Involvement 

8b.      Do  you  personally  feel  this  is  the  right  order?  Why? 
(   )YES        (  )N0 


Be.      Do  you  have  any  idea  how  much  poor  quality  costs?  How  did  you  arrive  at 
that  amount? 
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CATALOG  NO.    lYlMIOlRl   I  H 


9a.      In  your  opinion,  what  importance  is  given  to  each  of  the  following  factors 

when  people  receive  promotions,  raises,  etc.?  (l=Iow  importance,  5=high  importance) 

CRITERIA  RATIO  COMMENT 


Meeting  schedules 

Meeting  budgets 

Doing  a  good  job  in 
developing  new  systems 

Doing  a  good  job  in 
maintaining  current  systems 

High  productivity 

Training  other  staff 

High  quality  work 

Other  (describe) 


9b.      Is  this  about  the  proper  balance?  If  not,  discuss. 


9c.      Other  things  being  equal,  how  much  more  would  a  person  be  worth  if  they 
rated  high  in  the  categories  you  marked  4  or  5  in  question  9a  above? 


9d.      How  much  more  would  they  be  worth  if  the  priorities  described  in  9b  were 
adopted? 
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Oa.     What  are  the  strengths  and  weaknesses  of  the  staff  training  program? 
Strengths  


Weaknesses 


- 

I  Ob.     Would  more  and/or  different  training  increase  productivity?  Why? 


lOc.     What  two  or  three  other  factors  other  than  formal  training  would  have  a  higher 
impact  on  productivity? 
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CATALOG  NO.    lYlMlOlRl   I  H 


I  la.     Taking  everything  into  account,  if  "10"  represents  the  highest  possible  level 
of  productivity,  about  where  would  you  rank  Mobil  right  now? 


Where  do  you  think  it  ranked  two  years  ago? 


Two  years  from  now? 


I  lb.     Why  did  you  assign  these  rankings? 
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CATALOG  NO.    lYlMlnlRl   I  Tl 


^  1 2a.     What  do  you  think  is  the  single  most  important  thing  that  could  be  done  to 

improve  productivity?  Why? 


12b.     What  other  things  could  be  done? 
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CATALOG  NO.    lYlMlnlRl   i  i 


A. 


Please  rank  the  following  areas  in  general  for  their  importance  in  achieving 
greater  software  productivity.  (I=highest,  l2=lowest;  no  ties  permitted.) 


)  Environmental  factors  (physical 
facilities,  working  conditions). 

)  Personnel  recruitment,  selection 


)  Management  motivation,  support 


of  subordinates. 
)  Management  tools  (planning, 


)  Personnel  training. 
)  Personnel  motivation. 


estimating). 
)  Management  technical  skills. 
)  Corporate  environment. 


)  Process  tools  and  aids. 

)  Management  business  interest, 
training. 


(personnel  policies,  organization, etc.) 
)  Role  of  the  end  user. 
)  Other.  Describe 


B. 


From  your  perspective,  how  serious  are  each  of  the  following  specific  inhibitors 


to  productivity?  Use  a  scale  of  !  to  5,  where  l=very  serious  problem,  3=average, 
5=not  a  problem. 

)  Inadequate  skill  levels  or  training  of  personnel  (yourself  or  others). 

Inadequate  skill  levels  or  training  of  management. 

)  Inadequate  supervision. 

)  Inadequate  technical  resources  (equipment,  reference  manuals,  etc.) 

)  Inadequate  planning/unrealistic  (optimistic)  scheduling. 

)  End  user  interference. 

)  Inadequate  control  and  feedback. 

)  Inadequate  end  user  training/involvement. 

)  Inadequate  personnel  motivations/additudes. 

)  Insufficient  definition  of  requirements/failure  to  freeze  requirements. 

)  Excessive  complexity  of  requirements. 

)  Failure  to  implement  a  prototype. 

)  Inappropriate  management  style  (overbearing,  timid,  etc.) 

)  Poor  definition  of  objectives. 

)  Inadequate  measurements. 

)  Wasted  time  (waiting,  re-doing,  other  non-productive  duties) 

)  Pushing  the  "state  of  the  art". 

)  Conf  licting  priorities. 

)  Trivial  or  non-essential  work  in  the  backlog. 

)  Excessive  turnover,  unstable  environment. 

)  Other.  Describe. 


C.       Your  job  level 
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PRODUCTIVITY 


SYSTEM  AND  SOFTWARE 
SELF-ANALYSIS  MATRIX 


PERFORMANCE 
CHARAC- 
TERISTICS 

SLOVJ 

COST  OVERRUNS, 
SLOWER, 
BACKLOG 
GROWING 

BACKLOG 
STABILIZED. 
80%  ON  TIME 

ON  TIME,  COST 
WITHIN  BUDGET 

ASSUMED,  NOT 
AN  ISSUE 

CONTROL 
MECHANISM 

VERBAL  OR  SIGNED 
PROJECT  REQUEST 

BUDGET,  SCHEDULE 

FORMAL  SDM. 

STEERING 

COMMITTEE 

HIERARCHICAL 
STEERING 
COMMI 1  lEE, 
LONG-RANGE  PLAN, 
PRODUCTIVITY 
MEASUREMENTS 

PRODUCTIVITY 
INDEX.  VALUE 
INDEX 

EDP 
MANAGEMENT 
DESCRIPTION 

PAWN;  FOCUS  ON 
OPERATIONS 
WORKING  TOWARD 
CONTROL 

MANAGER; FOCUS 
ON  COORDINATION, 
WORKING  TOWARD 
QUALITY 

DIRECTOR; FOCUS 
ON  PLANNING, 
WORKING  TOWARD 
EFFICIENCY 

COMPANY  OFFICER 

CONCERNS 

BEYOND  EDP; 

WORKING 

TOWARD 

VALUE 

OPERATING  MAN- 
AGEMENT OF 
COMPANY;  FOCUS 
ON  SURVIVAL, 
GROWTH  AND 
PROFITABILITY 
OF  COMPANY 

APPLICATION 
TYPE 

FUNCTIONAL 
COST  REDUCTION, 
BATCH 

INTEGRATION  OF 

OPERATING 

DIVISIONS 

CROSS-FUNCTION- 
AL INTEGRATION, 
DATA  BASE, 
ON-LINE 

LARGE-SCALE 
DATA  BASE, 
ON-LINE, 

SPECIALIZED  AND 

STRATEGIC 

ORIENTATION 

"WHAT  IF"  AND  RE- 
TRIEVAL BY  USER. 
CENTRAL  GROUP 
DOES  TECHNICAL 
SYSTEMS  AND 
MAINTENANCE  OF 
STRATEGIC  DATA 
BASE  RESOURCE 

EDP 
ORGANI- 
ZATION 

BUSINESS  FUNC- 
TION "OWNED" 
BY  USER 

CENTRALIZED 

BUSINESS 

FUNCTION 

TECH  SPECIALIST 
MATRIX  PLUS 
BUSINESS 
FUNCTION, 
PROJECT  BASIS 

MATRIX,  TECH 

SPECIALIST  AND 

BUSINESS 

SPECIALIZATION 

(USER 

MANAGER) 

DISTRIBUTED; 
CENTRAL  GROUP 
DOES  COMMON 
SYSTEMS, 
TECHNICAL 
ADVISORY 

^  / 

LU  U  / 
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i  ? 
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ZERO: 
"CHAOS" 

1 

ONE: 
"CONTROL" 

>- 

< 

THREE: 
"EFFICIENCY" 

FOUR: 
"VALUE" 
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INVESTMENT 
PAYOFF 

UNCONTROLLED 
COSTS 

BEGINNING  TO 
CONTROL  COSTS, 
CONSCIOUS  IN- 
VESTMENT IN  IM- 
PROVEMENT 
TECHNIQUES 

CONTINUED 
INVESTMENT 

EMERGING 
PAYOFF 

SUBSTANTIAL 
PAYOFF 

PRODUCTIVITY 
TOOLS 

COBOL.  FORTRAN, 
PL/1.  BASIC, 
ASSEMBLER  (!) 

TSO  OR 
EQUIVALENT 

STRUCTURED 
DESIGN  TECH- 
NIQUES, DATA 
BASE-ORIENTED 
LANGUAGES 

AUTOMATED, 
INTEGRATED  SET 
OF  TOOLS,  LIMIT- 
ED DIRECT  USER 
ACCESS 

WIDESPREAD 
DIRECT  USER 
ACCESS.  SELECT 
SOFTWARE  BUILD- 
ING BLOCKS 

PROGRAMMING 
RESOURCES 

BATCH/RJE 

RJE,SOME  ON-LINE 
TERMINALS 

CLUSTERED  OR 
SHARED 
TERMINALS, 
ASSURED  DEVEL- 
OPMENT ACCESS 

TERMINAL  PER 
PROGRAMMER 
AND  ANALYST 

SPECIALIZED, 
INTEGRATED 
DEVELOPMENT 
TERMINALS 

USER 
INVOLVEMENT 

REQUESTOR, 
DIRECT  RELATION 
SHIP  ("OWNER") 

"LOCKED  OUT" 

RELUCTANT 
PARTICIPANT, 
EARLY  STAGES 
OF  PROJECT 

PARTICIPANT 

THROUGHOUT 

PROCESS 

ACTIVE  LEADER, 
DOES  SOME  OF 
OWN  SYSTEMS 

QUALITY 
CONTROL 

"IT  WORKS" 

PRODUCTION 
VERSION  VERSUS 
TEST  VERSION 

SPECIFIC  TEST 
PLAN,  SEPARATE 
TEST  PHASE  AND 
QUALITY 
ASSURANCE 
GROUP 

AUTOMATED 
TESTING, 
RELIABILITY  A 
DESIGN  ISSUE 

QUALITY 
ASSURANCE  A 
MAJOR  DESIGN 
OBJECTIVE 

i  1  / 

LU  U  / 

<-/ 

^     /  LU 
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1 

ZERO: 
"CHAOS" 

ONE: 
"CONTROL" 

—  

TWO: 
"QUALITY" 

THREE: 
"EFFICIENCY" 

FOUR: 
"VALUE" 
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APPENDIX  C:  SELF-ANALYSIS,  ACTIVITY-ORIENTED,  PRODUCTIVITY  AUDIT 


•  This  appendix  is  designed  to  allow  data  processing  nnanagennent  to  rate 
themselves  and  their  organizations  in  the  following  areas  of  potential  produc- 
tivity improvement.  These  areas  are  considered  largely  under  the  control  of 
EDP  management: 

Organization  and  personnel  policies  and  practices. 

Internal  control  and  planning. 

User  relations. 

Programming  support. 

Productivity  tools. 

•  These  self-analyses  are  designed  so  that  each  organization  can  rate  itself  in 
each  of  the  different  areas.  Please  note  that,  in  some  cases,  different  point 
scores  are  possible,  depending  on  an  individual  firm's  stage  of  EDP 
development. 

•  Some  initiatives  are  only  appropriate  at  certain  stages.  Explanations  and 
comments  for  ratings  in  a  particular  area  are  supplied  under  the  heading 
"Rationale." 
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INPUT 


Select  only  one  point  rating  for  each  topic  headed  by  a  hyphen;  total  the 
positive  and  negative  points  separately. 

The  range  of  maxinnum  ratings,  as  shown  in  Exhibit  E-i  extends  from  8^ 
negative  points  to  146  positive  points  for  organizations  in  stage  zero, 
increasing  to  a  range  of  103  negative  points  to  181  positive  points  for 
organizations  in  stage  four.  Both  risks  and  rewards  are  higher  in  the  later 
stages. 
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